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EXECUTIVE SUMMARY

Past releases and disposal practices at the Joliet Army Ammunition Plant (JOAAP) have resulted
in soil and groundwater contamination with explosives compounds, metals, organics, PCBs,
sulfur and inorganic hazardous and non-hazardous debris. Cleanup activities have been ongoing
at JOAAP for many years under various programs. JOAAP is currently being addressed under
the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
program as two National Priority List (NPL) sites; the Manufacturing (MFG) Area and the Load-
Assemble-Package (LAP) Area. The LAP and MFG Areas were assigned United States
Environmental Protection Agency (USEPA) Identification Numbers 100210090049 and
117213820460, respectively. A Record of Decision (ROD) to address the remediation of soil
and groundwater as separate operable units (OUs) in both the MFG Area and the LAP Area was
signed in November 1998. The goals set forth in the ROD were to eliminate or reduce the levels
of contaminants to concentrations that are protective to human health and the environment. The
remedy selected for the Groundwater Operable Unit (GOU) at JOAAP is monitored natural
attenuation of contaminated groundwater.

Reviews are required for all sites where remedial action results in any hazardous substances,
pollutants, or contaminants remaining at the site. These reviews are required every five years
after the initiation of such remedial action, to assure that human health and the environment are
being protected by the remedial action being implemented. The trigger date for the first Five-
Year review was the initiation of construction activities at Site M4 on May 5, 1999. The trigger
date for this second Five-Year review was the USEPA approval of the previous Five Year
Review.

This review focused on the protectiveness of remedial actions for the GOU at the MFG and LAP
Areas of JOAAP. The methods, findings, and conclusions are documented in this report.
Recommendations are also presented to address all issues identified during the review. A
separate five-year review has been submitted for the Soil Operable Unit (SOU) at JOAAP. The
findings of this Five-Year review indicate that the remedy is complying with the requirements of
the Record of Decision (ROD) and is expected to be protective of human health and the
environment upon attainment of groundwater cleanup goals, through natural attenuation. In the
interim, exposure pathways that could result in unacceptable risks are being controlled and
institutional controls (ICs) are preventing exposure to, or ingestion of, contaminated
groundwater. During the first five-year review period for the GOU, final closure was approved
for Site M10 — Toluene above ground storage tanks (ASTs), reducing the total number of sites in
the GOU from 12 to 11. No additional sites reached remedial goals (RGs) for groundwater
during the second review period. Soil Operable Unit (SOU) remedial action (RA) activities,
were completed for 15 sites during the second Five Year Review period and will likely decrease
the timeframe needed for the monitored natural attenuation remedy to achieve groundwater
cleanup goals.

Issues identified for follow-up include recommendations for improved maintenance of the
groundwater monitoring network, and better communications and recordkeeping for verification
of ICs on transferred property. The next Five Year Review will be due on May 6, 2014.
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Five-Year Review Summary Form

SITE IDENTIFICATION

Site name: JOLIET ARMY AMMUNITION PLANT
EPA ID: IL7213820460 (MANUFACTURING AREA)
IL0210090049 (LOAD-ASSEMBLE-PACKAGE AREA)
Region: V State: IL City/County: WILMINGTON, WILL COUNTY

NPL status: [XFinal [] Deleted [ ] Other (specify)

Remediation status (choose all that apply): [X] Under Construction [X] Operating [X] Complete
Multiple OUs?* [X] YES [ ] NO | Construction completion date: N/A

Has site been put into reuse? [X] YES [ ] NO

REVIEW STATUS

Lead agency: [ | EPA [] State [ ] Tribe [X] Other Federal Agency U.S. Army

Author name: Gerald B. Girardot

Author title: Senior Project Manager Author affiliation: AEROSTAR Environmental
Services, Inc., USACE Consultant

Review period: 05/06/2004 to 05/06/2009
Date(s) of site inspection: 10/21/2008 to 10/23/2008
Type of review:

[X|Post-SARA ] Pre-SARA [ ] NPL-Removal only
[ [Non-NPL Remedial Action Site [ ] NPL State/Tribe-lead
[] Regional Discretion

Review number: [ 1 (first) [X] 2 (second) [] 3 (third) [] Other (specify)

Triggering action:
[] Actual RA Onsite Construction at OU # [ ] Actual RA Start at OU#
[] Construction Completion |X|Previous Five-Year Review Report

[ |Other (specify)
Triggering action date: 05/06/2004

Due date (five years after triggering action date): 05/06/2009
* [“OU” refers to operable unit.]
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Five-Year Review Summary Form, cont’d.
Issues:

Monitor well gauging reports included with the 2007 and 2008 Semi Annual LTM Reports
indicate that almost all of the monitor wells accessed at this time have some degree of damage to,
or deterioration in condition of, the concrete well pads.

The well casings to MW410 and MW411 in L3 are reported to be damaged, and neither well is
equipped with a lock. The well casing to MW 159 in M7 is reported to be damaged. MW803
and MW805 in M11 are not equipped with locks.

Recommendations in the previous Five Year Review to sample for sulfate at Site M8 MW361R
have not yet been implemented.

Recommendations made in the previous Five Year Review to sample for VOCs at Site M7
MW 124 for two consecutive sampling events have been at least partially implemented. MW 124
was sampled for VOCs in May 2008. No VOCs were detected. No data is available to
determine whether MW 124 was sampled for VOCs in October 2008.

Annual status reporting for all transferred properties is not adequate to meet the requirements
recorded on the initial transfer deeds between JADA and the U.S. Army. These reports, similar
to those provided by CenterPoint Properties, are required to verify that they understand and are
in compliance with the ICs and deed restrictions placed on their property.

Recommendations and Follow-up Actions:
Repair and/or maintain well pads.

Repair well casings at MW410, MW411, and MW159. Install new locks at MW410, MW411,
MW803 and MW&05.

Sample monitoring well MW361R at Site M8 for sulfate.
Verify whether additional sampling is required at MW 124.

Notify all property owners of record in areas subject to ICs to ensure and document that they
have been made aware of the environmental condition of property, ICs, and of the duties and
obligations imposed by the MOA.

Because remedial actions for the vast majority of Soil Operable Unit Sites were completed
during the time between the First and Second Five Year Reviews, combining the documents for
the SOU and GOU for the next Five Year Review should be considered to avoid unnecessary
redundancy and present the data in an integrated format.
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Five-Year Review Summary Form, cont’d.
Protectiveness Statements:

The limited action remedy, monitored natural attenuation, was chosen for the three GRUs in the
GOU. Threats at the sites are being addressed through monitored natural attenuation and
implementation of ICs. All immediate threats at the site have been addressed, and the remedy is
expected to be protective of human health and the environment after the groundwater cleanup
goals are achieved through MNA.

Deed restrictions are placed on properties as they are transferred from the U.S. Army to non-
federal entities to prohibit the use of groundwater from all of the GRUs. Similarly land use
restrictions are placed on property transferred to the USDA, as documented in the amendment to
the Prairie Plan. Therefore, provided that these Institutional Controls (ICs) are enforced, there is
no exposure pathway to impacted groundwater.

GRU1 (SITES L1, L2, L3, AND L14)

The remedy for GRUI remains protective of human health and the environment. Threats at the
sites are being addressed through monitored natural attenuation. The SOU RA activities
completed during the current and previous Five Year Review periods will likely reduce the
predicted clean-up times required for contaminant levels in groundwater to drop below RGs. ICs
documented in the amendment to the Prairie Plan will be implemented when the property is
transferred to the USDA Forestry Service.

GRU2 (SITES M1, M5, M6, M7, M8, AND M13)

The remedy for GRU2 remains protective of human health and the environment. Threats at the
sites are being addressed through monitored natural attenuation and implementation of ICs. All
of the RAOs set forth in the ROD have been fulfilled for the SOU at Site M8. The SOU RA
activities completed during the current and previous Five Year Review periods will likely reduce
the predicted clean-up times required for contaminant levels in groundwater to drop below RGs.

ICs have been implemented for Site M5 and for the transferred portions of Sites M7, M8, and
M13. ICs will be implemented on the remainder of the property when it is transferred. ICs for
M6, M7, and M8 have been developed by the U.S. Army and are described in the initial deeds.
The ICs documented in the amendment to the Prairie Plan will be implemented when Site M1 is
transferred to the USDA Forestry Service. ICs for M13 will need to be developed to ensure that
the landfill cap is not disturbed by site activities after it is transferred by the U.S. Army.
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Five-Year Review Summary Form, cont’d.

Protectiveness Statements:

GRU3 (SITES M3 AND M10)

Threats at Site M3 have been addressed through monitored natural attenuation and
implementation of ICs. The remedy for Site M3 remains protective of human health and the
environment. All SOU RA activities were completed during the current and previous Five Year
Review periods.

All of the RAOs set in the ROD for Site M10 have been met and the remedy is protective of
human health and the environment. The Final Site M10 Closure Report was submitted in March
2003. ICs as described in the initial deeds have been implemented for the eastern part of Site
M10. The ICs documented in the amendment to the Prairie Plan have been implemented for the
western part of M10. The ICs documented in the amendment to the Prairie Plan will be
implemented when Site M3 is transferred to the USDA Forestry Service.

Long-Term Protectiveness:

GRUI1 (SITES L1, L2, L3, AND L14)

Current monitoring data indicate that the remedy is functioning as required and the groundwater
contaminant plumes remain on site, within their respective GMZs. Long-term protectiveness of
the remedial action will be verified by continued LTM.

Long-term protectiveness requires compliance with effective ICs (or Land Use Controls). IC
evaluation activities will be developed to ensure that effective ICs are implemented and that the
ICs are maintained, monitored and enforced via long-term stewardship as well as maintaining the
site remedy components. Annual review and reporting of the institutional controls will be needed
to assure that the remedy is functioning as intended with regard to the ICs and to ensure effective
procedures are in-place for long-term stewardship at the Site.

GRU2 (SITES M1, M5, M6, M7, M8, AND M13)

Current monitoring data indicate that the remedy is functioning as required and the groundwater
contaminant plumes remain on site, within their respective GMZs. Long-term protectiveness of
the remedial action will be verified by continued LTM.

Long-term protectiveness requires compliance with effective ICs (or Land Use Controls). IC
evaluation activities will be developed to ensure that effective ICs are implemented and that the
ICs are maintained, monitored and enforced via long-term stewardship as well as maintaining the
site remedy components. Annual review and reporting of the institutional controls will be needed
to assure that the remedy is functioning as intended with regard to the ICs and to ensure effective
procedures are in-place for long-term stewardship at the Site.
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Five-Year Review Summary Form, cont’d.

Long-Term Protectiveness:

GRU3 (SITES M3 AND M10)

Threats at Site M3 have been addressed through monitored natural attenuation and
implementation of ICs. Long-term protectiveness of the remedial action at Site M3 will be
verified by continued LTM. All of the RAOs set forth in the ROD for Site M10 have been met
and the remedy is protective of human health and the environment. The Final Site M10 Closure
Report was submitted in March 2003.

Long-term protectiveness requires compliance with effective ICs (or Land Use Controls). IC
evaluation activities will be developed to ensure that effective ICs are implemented and that the
ICs are maintained, monitored and enforced via long-term stewardship as well as maintaining the
site remedy components. Annual review and reporting of the institutional controls will be needed
to assure that the remedy is functioning as intended with regard to the ICs and to ensure effective
procedures are in-place for long-term stewardship at the Site.

Other Comments:

Trends in groundwater contaminant concentrations are likely to become better defined during the
next Five Year Review Period due to the completion of source removal activities in the SOUs
associated with the GRUs 1, 2 and 3. Continued communication with owners and operators of
transferred properties is important to ensure that these entities remain familiar with and in
compliance with the ICs and deed restrictions in order that the remedy remains protective.
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1.0 INTRODUCTION

The United States Army has conducted a Second Five-Year Review of the remedial actions
implemented at the Joliet Army Ammunition Plant (JOAAP), Wilmington, Illinois. This review
was conducted from October 2008 through August 2009. This report documents the results of
the review. The purpose of the five-year review is to determine whether the remedy at a site is
protective of human health and the environment. The methods, findings, and conclusions of
reviews are documented in five-year review reports. In addition, five-year review reports
identify issues found during the review, if any, and identify recommendations to address them.

The United States Army is the lead agency conducting the five-year review. Aerostar
Environmental Services, Inc. (AEROSTAR) is preparing this Second Five-Year Review report
on behalf of the United States Army Corps of Engineers (USACE) pursuant to the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) §121 and
the National Contingency Plan (NCP). CERCLA §121 states:

If the President selects a remedial action that results in any hazardous substances,
pollutants, or contaminants remaining at the site, the President shall review such
remedial action no less often than each five years after the initiation of such remedial
action to assure that human health and the environment are being protected by the
remedial action being implemented. In addition, if upon such review it is the judgment of
the President that action is appropriate at such site in accordance with section [104] or
[106], the President shall take or require such action. The President shall report to the
Congress a list of facilities for which such review is required, the results of all such
reviews, and any actions taken as a result of such reviews.

This requirement is further interpreted in the NCP; 40 Code of Federal Regulations (CFR)
§300.430(f)(4)(i1) states:

If a remedial action is selected that results in hazardous substances, pollutants, or
contaminants remaining at the site above levels that allow for unlimited use and
unrestricted exposure, the lead agency shall review such action no less often than every
five years after the initiation of the selected remedial action.

This is the second five-year review for the Groundwater Operable Unit (GOU). The purpose of
this five-year review is to determine whether the remedy at the site continues to be protective of
human health and the environment. This review focuses on the protectiveness of remedial
actions for the GOU at the Manufacturing (MFG) and Load-Assemble-Package (LAP) Areas of
JOAAP. The methods, findings, and conclusions are documented in this report.
Recommendations are also presented to address all issues identified during the review. A
separate five-year review has been submitted for the Soil Operable Unit (SOU) at JOAAP.

The trigger date for the first Five-Year review was the initiation of construction activities at Site
M4 on May 5, 1999. The trigger date for this second Five-Year review was the United States
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Environmental Protection Agency (USEPA) approval of the previous Five Year Review, on May
6, 2004.

The findings of the First Five-Year review indicated that that the remedy complied with the
requirements of the Record of Decision (ROD) during that period. Final closure was approved
for Site M10 — Toluene above ground storage tanks (ASTs) during the first five-year review
period, reducing the total number of sites in the GOU from 12 to 11. One Explanation of
Significant Difference (ESD) was issued to extend the Groundwater Management Zone (GMZ)
at Site M1 — Southern Ash Pile. It was reported that the performance of the remedy was
positively affected by the change in the GMZ boundary.

Soil remediation was completed at the majority of impacted sites at JOAAP during the second
five-year review period. Soil remediation was required to address Contaminants of Concern
(COCs) present as a result of historical activities at JOAAP. Although these remedial activities
do not always result in immediate and positive impacts to groundwater, they are anticipated to
reduce the time required for contaminants in the GOU to naturally attenuate and achieve the
remedial goals. Details regarding the protectiveness of the remedy selected for the SOU at
JOAAP are presented in a separate Five-Year Review.

The background and historical information provided in this report was derived from published
reports completed for this site including, but not limited to, the Installation Action Plan for
JOAPP, the 1998 and 2004 Record of Decisions (RODs), the USEPA Comprehensive
Environmental Response, Compensation, and Liability Information System Envirofacts
Warehouse Website, and the previous Five-Year Review.
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2.0 SITE CHRONOLOGY

The chronology presented in Table 1 begins during early 1940s and ends at the time this report

was prepared.

Table 1 - Chronology of Site Events

Event

Date

The JOAAP was constructed to manufacture, load, assemble, pack and
ship bombs, projectiles, fuses and supplementary charges.

During World War II

Production of explosives halted; sulfuric acid and ammonium nitrate
plants leased out; other production facilities put in layaway status.

1945

Production of explosives reactivated.

Korean and Vietnam Wars

Gradual decrease in production of explosives during the Vietnam War,
then stopped completely.

1977

U.S. Army Environmental Center conducted Installation Assessment
and reported potential environmental impacts at former industrial
areas.

1978

Installation Restoration Survey conducted by Donohue and Associates
and included soil, groundwater, surface water and sediment samples at
the Manufacturing (MFG) and Load-Assemble-Packaging (LAP)
areas.

1981-1982

Phase II investigation conducted by Donohue and Associates for
additional data on previously sampled sites at MFG and LAP to assess
off-site impacts. No off site contamination identified.

1983

Pre-remediation sampling at the Red Water Lagoon by Donohue.

1983

Uniroyal (JOAAP's operating contractor) conducted a remedial action
to remove contaminated surface water and sediments from Red Water
Lagoon at M7.

1983-1985

U.S. Army Environmental Hygiene Agency performed groundwater
sampling at selected existing monitoring wells. This was part of
JOAAP's Resource Conservation Recovery Act (RCRA) groundwater
monitoring program at Site M13 and Red Water Lagoon M-7.

1983-1985

MFG Area at JOAAP proposed for listing on National Priorities List
(NPL).

1984

Post-remediation sampling at the Red Water Lagoon by Donohue.

1985

LAP Area at JOAAP proposed for listing on NPL.

1985

Groundwater and surface water samples collected from previously
sampled areas at MFG and LAP areas.

1985 and 1986

Dames and Moore presented groundwater and surface water data in a 1986

Site Assessment Report which discussed feasibility and need for

remediation.

Final NPL Listing for MFG at JOAAP. 1987
Dames and Moore conducts Phase I and II Remedial Investigations 1988-1993
(RIs) at MFG Area. Eighteen study areas identified for investigation.

Final NPL Listing for LAP at JOAAP. 1989
Federal Facilities Agreement (FFA) between the U.S. Army, USEPA, | 1989
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Table 1 - Chronology of Site Events

Event

Date

and Illinois Environmental Protection Agency (IEPA) under CERCLA
Section 120 and RCRA Sections 6001, 3008(h), and 3004(v). The FFA
was to ensure investigations and remediation would be conducted.

USACE investigated underground storage tanks (UST's) at JOAAP.
One hundred seven USTs were identified, inventoried, and evaluated.

1989

Most USTs identified by USACE were removed.

1989-1993

Dames and Moore conduces Phase I and II RI's at LAP Area. Thirty-
five study areas were investigated.

1991-1994

United States Army Center for Health Promotion and Preventative
Medicine (CHPPM) conducts ecological risk assessments to evaluate
if site contamination is impacting ecological receptors.

1993 - 1996

United States Army CHPPM issues Phase I Ecological Risk
Assessment Report.

1994

Baseline Risk Assessments conducted by Dames and Moore to
quantify the potential human health risks posed by contamination
identified by the Rls at the MFG and LAP areas.

1994 and 1995

Army to provide rationale for proposed remedies.

Field Screening of soil for explosives. Results included in Feasibility | 1995
Studies (FS).

United States Army CHPPM issues Phase II Aquatic Ecological Risk 1996
Assessment Report.

Preliminary Remediation Goals (PRGs) established based on the risk 1996
assessments by OHM.

USACE conducted removal action for wastes at study area L2. 1996
USACE conducted removal action for polychlorinated biphenyl (PCB) | 1996
switch boxes from MFG area.

USACE conducted a removal action along Prairie Creek at Site L3. 1996
Public Law 104-106 of Fiscal Year 1996 Department of Defense 1996
Authorization Act legislated specific terms for conveyance of JOAAP

to various entitles.

USACE performed interim operation and maintenance (O&M) 1997
activities at the southern ash pile at area M1.

USACE conducted a removal action for organics and PCB 1997
contaminated soil at area L6.

Separate FSs prepared for the GOU and SOU for both the LAP 1997
(Dames and Moore) and MFG (OHM) areas.

Proposed Plan for SOU and Proposed Plan for GOU prepared by U.S. | 1997

Proposed Plan for SOU and Proposed Plan for GOU presented at a
public meeting.

January 1998

Pre-Design Investigation activities including soil and groundwater
sampling at MFG and LAP areas by MWH Americas, Inc. (MWH).

1998

ROD for SOU and GOU at MFG and LAP Areas is submitted by U.S.
Army.

October 1998

Final Remedial Design (RD)/Remedial Action (RA) Work Plan for
SOU and GOU submitted by MWH to USEPA and IEPA.

April 1999

10
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Table 1 - Chronology of Site Events

Event

Date

Interim O&M activities conducted at Site M1 with cap replacement
with an impermeable plastic liner.

April 28, 1999

Start of construction for Site M4 Soil Stockpile Area.

May 5, 1999

SOU and GOU Remedial Action Trigger (Start) Date.

May 5, 1999

Groundwater samples collected from identified site wells in the MFG
and LAP Areas according to the RD/RA Work Plan.

June through November 1999

RA activities by MWH begin at MFG area Site M5.

July 7, 1999

RA activities by MWH begin at MFG area Site M6.

July 16, 1999

RA Activities at Site M5 to remove Soil Remediation Unit (SRU)1 and
SRU3 contaminated soils.

July through November 1999

Semi-annual Groundwater Monitoring Report — Spring 1999 -
submitted to USEPA and IEPA.

September 1999

Leachate collection and disposal activities begin at Site M9 as part of
leachate control system O&M activities.

November 1999

Thirty-six monitoring wells abandoned in the MFG and LAP Areas.
Abandonment reports were submitted in the Semi-Annual
Groundwater Monitoring Report — Spring 2000.

December 1999, field
activities. September 2000,
reporting.

Ongoing soil bioremediation for explosives at Site M4. 1999 through 2004
Site M6 - Soil excavation has occurred intermittently at the Site; 1999 through 2006
however, bioremediation, confirmatory sampling, and disposal

performed almost continuously.

Annual Groundwater Monitoring Report — Fall 1999 -submitted to January 2000
USEPA and IEPA.

Groundwater samples collected from identified site wells in the MFG | May and October 2000
and LAP Areas according to the RD/RA Work Plan.

Semi-annual Groundwater Monitoring Report — Spring 2000 - September 2000
submitted to USEPA and IEPA.

Submittal of Final Closure Report (for SOU) — Site M5. December 2000
An enhanced temporary landfill cap installed at Site M9 Landfill to 2001

promote run-off.

Annual Groundwater Monitoring Report — Fall 2000 -submitted to March 2001

USEPA and IEPA.

Twenty-six monitoring wells abandoned from the MFG Area.
Documentation is provided in Semi-annual Groundwater Monitoring
Report - Spring 2001.

March to May 2001, field
activities. September 2001,
reporting.

Groundwater samples collected from identified site wells in the MFG
and LAP Areas according to the RD/RA Work Plan.

May 2001, semi-annual
event. October 2001, annual
event.

Soil excavation for bioremediation treatment for explosives from Site
M7.

July through October 2001

Semi-Annual Groundwater Monitoring Report — Spring 2001 -
submitted to USEPA and IEPA.

September 2001

Eighteen monitoring wells installed to replace previously abandoned
wells in the MFG and LAP Areas. Documentation is provided in the
Annual Groundwater Monitoring Report - Fall 2001.

September and October 2001,
field activities. April 2002,
reporting.

11
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Table 1 - Chronology of Site Events

Event

Date

Submittal of PCB Sites Final Closure Report (for SOU). Sites L1, L7,
L8, 19,L10and L17.

December 2001

Annual Groundwater Monitoring Report — Fall 2001 -submitted to
USEPA and IEPA.

April 2002

Groundwater samples collected by MWH from site wells in the MFG
and LAP Areas according to the RD/RA Work Plan.

May 2002, semi-annual
event. October 2002, annual
event.

Soil excavation by MWH at Site M6 for bioremediation for explosives.

July through November 2002

Ordnance and explosives removed from LAP Area Sites L11 and L16. | August 2002
Three sumps and one concrete outflow removed from LAP Site L16. August 2002
Explosives contaminated soil excavated by MWH at LAP Site L16 for | October 2002
bioremediation review of groundwater results.

Semi-Annual Groundwater Monitoring Report — Spring 2002 - November 2002

submitted to USEPA and IEPA.

Arsenic contaminated soil excavated from LAP Area L11,
confirmation samples collected, soil disposed of at Laraway Landfill in
Elwood, Illinois.

October and November 2002

Approved explanation of Significant Difference (ESD) prepared by February 2003
USACE for Site M1 to modify the Groundwater Management Zone

(GMZ) boundaries, and submitted to USEPA and IEPA.

Site M 10 Final Closure Report (for GOU) submitted by MWH. March 2003
Annual Groundwater Monitoring Report — Fall 2002 -submitted to March 2003

USEPA and IEPA.

Groundwater samples collected by MWH from site wells in the MFG
and LAP Areas according to the RD/RA Work Plan.

May 2003, semi-annual
event. October 2003, annual
event

Semi-Annual Groundwater Monitoring Report — Spring 2003 - October 2003
submitted to USEPA and IEPA.

Submittal of Final Closure Report (for SOU) Site M7. November 2003
Submittal of Final Closure Report (for SOU) Sites L11/L16. December 2003

Well abandonment and replacement activities at Site M13.
Documentation included as Appendix D of Fall 2003 Groundwater
Report.

January 2004, field activities
Reporting — on-going

Submittal of Final Five-Year Review Report, Soils Operable Unit. April 2004
Bioremediation Post Treatment Sample Frequency Reduction of Site April 2004

M6 SRU3 Soils, Bioremediation Facility.

Submittal of the First Five Year Review for the SOU and GOU. May 6, 2004
ROD for Soil Operable Unit Interim Sites signed. June 2004
Submittal of Sampling and Analysis Plan, SB-1 Treatment System, June 2004

Site M4 Bioremediation Treatment Facility.

Submittal of Draft Final Treatment Completion Report, SRU1 Tetryl June 2004
Soils, Revision 1.

Submittal of Stormwater Basin (SB-1) Discharge Exceedance Event September 2004

and Corrective Action Report, Site M4 - Bioremediation Treatment
Facility.

12
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Table 1 - Chronology of Site Events

Date

Event
Stormwater Basin (SB-1) Corrective Action Plan, Site M4 - October 2004
Bioremediation Treatment Facility.
Annual Groundwater Monitoring Report — Fall 2003 submitted to December 2004
USEPA and IEPA.
Submittal of Final FY2002 Bioremediation Report, Soils Operable January 2005
Unit.
2004 Incentive Fee Treatment Quantities, Site M4 - Bioremediation March 2005

Treatment Facility.

Conducted remedial action activities at Site L14.

July 2005 through August
2005

Conducted remedial action activities at Site L7.

July 2005 through February
2006

Conducted remedial action activities at Site L10. August 2005 through
September 2005

Final RD/RAWP, Site M9 - submitted by MKM Engineers, Inc. September 2005

(MKM).

Conducted remedial action activities at Site LS. September 2005 through
February 2006

Final Phase 2 - RD/RA Work Plan Submitted. October 2005

Conducted remedial action activities at Site L1.

October 2005 through March
2006

Conducted remedial action activities at Site L9.

October 2005 through June
2006

Final RD/RAWP, Site L4 - submitted by MKM. November 2005

Conducted remedial action activities at Site M9. November 2005 through
April 2006

Conducted remedial action activities at Site L4. December 2005 through
April 2006

Conducted remedial action activities at Site M2. March 2006 through July
2006

Final Remedial Action Work Plan, Site M1 - submitted by MKM. April 2006

Final Operation and Maintenance Plan Submitted by MKM. May 2006

Submittal of Final Closure Report, Site M6, Soils Operable Unit. June 2006

Conducted remedial action activities at Site M3.

July 2006 through September
2007

Conducted remedial action activities at Site M11.

July 2006 through December
2007

Final Remediation Action Work Plan Military Munitions Response October 2006

Program (MMRP) Sites L2, L3, and L34 - submitted by MKM.

Submittal of Final Closure Report (for SOU) - Revision I, Sites L1, October 2006

L7,L8,L9,L10, L14, and M2.

Conducted remedial action activities at Site M12. November 2006 through
September 2007

Final Explosive Safety Submission Amendment MMRP Sites L2 and January 2007

L3 Buffer Zones and Site L34.

13
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Table 1 - Chronology of Site Events

Date
Event
Conducted remedial action activities at Site L2. February 2007 through
October 2007
Conducted remedial action activities at Site L23A. April 2007 through May
2007
Conducted remedial action activities at Site LS. June 2007 through 2008
Final L4 Remedial Action Completion Report submitted by MKM. August 2007
Final M9 Remedial Action Completion Report submitted by MKM. September 2007
Final M11 Work Plan submitted by MKM. September 2007
Final Remedial Action M13 Work Plan submitted by MKM. September 2007
Submittal of Draft Final Closure Report (for SOU), Sites L2, LS, March 2008
L23A, M3, M4, and M12.
Draft M11 Remedy in Place Report Submitted by MKM. September 2008

14
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3.0 BACKGROUND

3.1 GENERAL SITE BACKGROUND

This section provides a description of the site characteristics and the threat posed to the public
and environment at the time of the initial Record of Decision (ROD). The background and
historical information provided in this report was derived from published reports completed for
this site including, but not limited to, the Installation Action Plan for JOAPP, the 1998 and 2004
Record of Decisions (RODs), the USEPA Comprehensive Environmental Response,
Compensation, and Liability Information System Envirofacts Warehouse Website, and the
previous Five-Year Review.

3.1.1 Physical Characteristics

JOAAP is a former Army munitions production facility located on approximately 36 square
miles (23,542 acres) of land in Will County, Illinois (Attachment 1-1). The site is located
approximately 2 mile south and '2 mile west of the town of Elwood, Illinois, and approximately
3 miles north of Wilmington, Illinois. According to information provided by city-data.com,
these communities had populations of approximately 2,300 and 6,000 residents, respectively,
with population growths of 17 and 39 percent, respectively between 2000 and 2007. JOAAP is
divided into two main functional areas by a State Road 53 (SR 53), with the MFG area to the
west of SR 53 and the LAP Area to the east of SR 53 (Attachment 1-2).

The MFG Area comprises approximately 14 square miles (9,159 acres), and is where the
chemical constituents of munitions, propellants, and explosives were produced. The production
facilities were generally located in the northern half of the MFG Area. An extensive explosives
storage facility was located in the southern half of the MFG Area.

The LAP Area comprises approximately 22 square miles (14,383 acres), and is where munitions
were loaded, assembled, and packaged for shipping. The LAP Area contained munitions filling
and assembly lines, storage areas, and a demilitarization area.

3.1.2 Geography and Topography

The topography at JOAAP is gently undulating. In most areas of the LAP and MFG Areas, the
land slopes towards Prairie Creek, with a general overall slope to the southwest, towards the
confluence of the Des Plaines and Kankakee Rivers. Surface elevations range from up to 700
feet above mean sea level (AMSL) in upland areas of the northern LAP Area, down to as low as
515 feet AMSL in the southwest corner of the MFG Area, near the Kankakee River. The LAP
Area drains via several creeks and ditches to the Kankakee River. The MFG Area drains via
several creeks, ditches, and storm water conveyances to the Des Plaines and Kankakee Rivers.
The Grant Creek and Prairie Creek basins cover the majority of the land area of JOAAP.
Depending on the hydraulic conditions, the streams at JOAAP may either be net influent
(gaining) or effluent (losing) with respect to the shallow aquifer.
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JOAAP is located in an area termed the Central Lowlands Physiographic Province, which is
typified by sub-horizontal carbonate and clastic sedimentary rocks. These sedimentary rocks are
most often covered by varying thicknesses of sands, silts, and clays deposited during Pleistocene
glaciation.

Two glacial deposits have been identified at JOAAP. The Henry Formation is 5 to 25 ft thick
and underlies most of the central and western parts of the MFG Area. It includes sandy and
gravelly silts and distinct beds of sand and gravel. The Wedron Formation is present in the
upland area, east of the main part of the MFG Area and across the LAP Area. The Wedron
formation is a till composed of clayey silt with minor sand. The combined thickness of both
Wedron and Henry formations is reported to be generally less than 25 ft in the western part of the
MFG Area, and 60 to 70 ft in the eastern part of the MFG Area.

The rock strata in the vicinity of JOAAP dip gently to the east at a rate of about 10 ft per mile. A
previous investigation which included a photogeologic study concluded that there were two sets
of bedrock fractures in the vicinity of JOAAP, a northwest-southeast set, and a northeast-
southwest set. The frequency and orientation of these fractures could have a significant
influence on the transport of contaminants within the dolomite bedrock. The Sandwich Fault
Zone reportedly passes through the eastern portion of JOAAP, but is significantly north of the
GOU and is not believed to have an effect on groundwater flow or contaminant transport in the
Groundwater Remedial Units (GRUs).

Three groups of aquifers are generally recognized in the area including JOAAP. These include a
surficial aquifer within the surficial glacial sediments, a shallow bedrock aquifer, and a deep
bedrock aquifer. The shallow bedrock aquifer is composed of dolomites of Silurian Age and may
underlie glacial sediments, or may be exposed at the land surface. The Silurian dolomite is
typically between 50 and 100 ft thick in the study area. The Maquoketa Group is about 150 ft
thick and it includes layers of low-permeability shale that serve as a regional aquitard and
separate the shallow and deep bedrock aquifer systems. The deep bedrock system underlying the
Maquoketa Group includes the Galena-Platteville Dolomite, the St. Peters Sandstone, and the
Mt. Simon Formation, and supplies most of the groundwater used in northern Illinois.

Groundwater flow in the surficial and shallow bedrock aquifers at JOAAP is generally towards
the west. The potentiometric surface across the facility varied significantly ranging from an
elevation of 523 to 624 ft AMSL in October 2007. There was no significant change in elevation
during April 2008 (524 to 630 ft AMSL).

3.1.3 Land and Resource Use

In April 1993, JOAAP property was declared as excess by the U.S. Army. It is now being
maintained by a small staff under liquidation status and is no longer capable of explosives
production. JOAAP is undergoing transfer of use to other agencies and organizations in
accordance with the Illinois Land Conservation Act of 1995, Public Law (PL) 104-106, Div. B,
Title 2901-2932, February 10, 1996. This law states that the U.S. Army will transfer JOAAP
land to various federal, local, and state jurisdictions. Transfer of land is occurring incrementally
as it is remediated and is deemed appropriate.
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3.1.4 History of Contamination

JOAAP was constructed during World War II to manufacture, load, assemble, pack and ship
bombs, projectiles, fuses and supplementary charges. Production output varied with the demand
for munitions during the war years and all production of explosives ceased in 1945. At that time,
the sulfuric acid and ammonium nitrate plants were leased out, and the remaining production
facilities were put in layaway status. The installation was reactivated during the Korean War,
and again during the Vietnam War. Production gradually decreased, and was stopped
completely in 1977. Various defense contractors under facility-use contracts have utilized some
areas of the installation subsequent to 1977.

During its operation, JOAAP was a large military industrial complex that handled, stored,
processed, manufactured, and shipped numerous different hazardous chemicals and materials in
very large quantities. Past releases and disposal practices at JOAAP have resulted in soil and
groundwater contamination with explosives compounds, metals, organics, PCBs, sulfur and
inorganic hazardous and non-hazardous debris. Contaminants were identified and characterized
by a number of different site assessments and investigations conducted between 1978 and 1998,
as summarized in the site chronology presented in Section 2.0. One of the Phase II studies
(Donohue and Associates, 1983) evaluated the potential for off-site impacts, and concluded that
no off-site contamination was identified. The history of contamination at specific sites is
presented in Section 3.2.

The MFG Area of JOAAP was proposed for listing on the NPL in November 1984, based on a
Hazard Ranking System (HRS) score of 32.08. The LAP Area was proposed for listing in April
1985, based on an HRS score of 35.23. Final listing on the NPL took place on July 21, 1987 for
the MFG Area, and March 31, 1989 for the LAP Area. The U.S. Army, the USEPA, and the
IEPA entered into a Federal Facilities Agreement (FFA) in 1989, pursuant to CERCLA Section
120 and RCRA Sections 6001, 3008(h), 3004(u), and 3004(v) (USEPA, 1989). The purpose of
the FFA was to document that environmental impacts at the site would be investigated and that
remedial actions would be taken to protect public health, welfare, and the environment.

Human and ecological risks associated with the contaminants identified at JOAAP were
evaluated, and feasibility studies and proposed plans for cleanup were conducted and prepared
during the time period leading up to the ROD. PRGs were established to identify the specific
cleanup levels to remediate the sites to in order to be protective of human health and the
environment.

The GOU and the SOU were established as separate operable units, to address remediation
objectives at the site for groundwater and soil at JOAAP. The ROD for the GOU and SOU was
finalized in November 1998. Several initial response/removal actions were completed to
mitigate contamination during the period leading up to the ROD. These actions are summarized
in Section 3.1.5.

The GOU includes all sites where impacted groundwater has been identified. Groundwater
management zones (GMZs) were established for each GOU site identified in the ROD. The
GMZs define boundaries in three-dimensional space that encompass impacted groundwater at
each site. The horizontal boundaries of each GMZ completely contain the contaminant plumes
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identified at each site, including an appropriate buffer allowing for potential plume migration.
The GMZs include the glacial drift and shallow bedrock aquifers and are bounded vertically by
the upper surface of the Maquoketa Formation.

The sites within the GOU are grouped into Groundwater Remediation Units (GRUs) according
to contaminant type and geographic location. Three GRUs were identified in the ROD: two in
the MFG Area and one in the LAP Area. The Feasibility Study (FS) Reports for the MFG and
LAP areas were completed independently, and each area had a GRU designated as GRU1. The
FS for the MFG area also had a GRU designated as GRU2. The GRUs identified in FS reports
were re-designated in the ROD.

The designations provided in the ROD are as follows:
*  GRUI refers to explosives in groundwater at Sites L1, L2, .3 and L14.

The primary contaminants of concern (COCs) at GRU1 are explosives, including 1,3,5-
Trinitrobenzene (1,3,5-TNB), 2,4,6-Trinitrotoluene (TNT), 2,4-Dinitrotoluene (2,4-DNT), 2 ,6 —
Dinitrotoluene  (2,6-DNT),  Nitrotoluenes (2 -NT, 3-NT, and 4-NT), and
Cyclotrimethylenetrinitramine which is also known as Research Department Explosive or Royal
Demolition Explosive (RDX)

*  GRU?2 refers to explosives and other contaminants in groundwater at Sites M1, M5, M6,
M7, M8, and M13.

The primary COCs at GRU?2 are sulfate; explosives, including 1,3,5-TNB, TNT, 2,4-DNT, 2,6-
DNT, nitrobenzene (NB), 1,3-Dinitrobenzene (DNB), RDX and High Melting Explosive (HMX)
(Cyclotetramethylenetetranitramine);  volatile organic compounds (VOCs), including
tetrachloroethene (PCE); and metals, including iron, antimony, and cadmium.

*  GRU3 refers to VOCs in groundwater at Sites M3 and M10.
The primary COCs at GRU3 are VOCs including toluene and benzene.

Monitored natural attenuation was identified in the ROD as the remedy for all three GRUs. The
groundwater remedy is also related to the source removal remedy that is addressed under the
SOU. GOU monitoring well networks and GMZ boundaries are depicted in figures presented in
relevant sections of Attachment 1.

It was determined that surface water does not pose a risk to health and the environment;
therefore, it is not addressed further as a contaminated media. However, groundwater may
discharge to surface water and cause localized detections of COCs in surface water under certain
conditions at some sites within the GOU.
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3.1.5 Summary of Initial Responses

Residual soil contamination may represent an ongoing source of groundwater impacts; therefore,
information pertaining to the conditions prevalent in the SOU at the time of the ROD has been
included to provide a further explanation of the basis for GOU actions. A general summary of
initial responses at JOAAP and the general basis for taking such actions is presented below. Site
specific information is presented in Section 3.2.

A remedial action to remove contaminated surface water and sediment from the Red Water
Lagoon located at Site M7 was conducted by Uniroyal, JOAAP’s former operating contractor,
from 1983 through 1985. A clay cap was installed over the former lagoon upon completion of
the remedial action.

Most of the 107 USTs identified throughout JOAAP by the USACE in 1989 were emptied and
removed between 1989 and 1993.

The USACE conducted three removal actions in 1996 and 1997, to prevent the migration of
contaminants from the identified source areas. Wastes present in oil pits located at Site L2 were
excavated and disposed, PCB switch boxes and impacted soils were removed from the MFG
Area, and organics- and PCB-contaminated soil at Site L6 was excavated and disposed of in
order to facilitate the transfer of the land in accordance with PL 104-106 from the U.S. Army to
Will County for the purpose of establishing a landfill.

The USACE also conducted two interim actions to mitigate waste migration in 1996 and 1997.
These interim actions included stabilization of the stream bank along Prairie Creek at Site L3 to
prevent erosion of the bank and exposure of buried debris and wastes contained in the soil, and
consolidation of wastes that had migrated from the southern ash pile (Site M1) and installation of
a temporary geosynthetic cover to prevent leaching to groundwater.

Liquidation/demolition activities have been underway in the MFG Area at JOAAP since 1998.
These activities have removed many property items and buildings and have potentially affected
the extent of contamination previously determined in the RI and FS reports. Removal of
structural foundation elements, building slabs, pavements and shelters can influence the transport
of contaminants in soil and groundwater; however, the remedies selected for the SOU and GOUs
accounted for potential changes in conditions that could be reasonably anticipated as a result of
the ongoing liquidation/demolition and redevelopment activities.

3.1.6 General Basis for Taking Action

The human health risk assessments identified a total of 79 COCs in soil and sediment, 40 COCs
in groundwater, and 45 COCs in surface water at JOAAP. Explosives (primarily 2,4,6-
trinitrotoluene (TNT), 2,4-dinitrotoluene (2,4-DNT), 2,6-dinitrotoluene (2,6-DNT), RDX, HMX,
and tetryl were the most prevalent COCs in each media. Other contaminants including metals,
pesticides, PCBs, VOCs, and semi-volatile organic compounds (SVOCs) were also identified.
According to the ROD, contaminants in surface water were found to pose no hazard to health
and the environment. Therefore, surface water is not addressed further as a contaminated media.
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Groundwater discharges to surface water may occur and can result is localized detections of
COC:s at certain sites within the GOU.

Based on information presented in the risk assessments, the principal threat to human health,
results from potential exposure to explosives in soil. DNT is identified by USEPA as a probable
human carcinogen, and both TNT and RDX are identified by USEPA as possible human
carcinogens. The 1998 ROD for certain SOU sites and SRUs was interim. The final ROD for
these sites was completed in June 2004, and established final remedial goals for soil that are
compatible with development of the tallgrass prairie for sites that are to be transferred to the
USDA and are protective of human health and the environment for that reuse scenario.

Risks and hazards for groundwater are calculated based on the assumption that contaminated
groundwater is used for potable water supply using a commercial/industrial exposure scenario.
This scenario is unlikely to occur because the majority of the contaminated groundwater resides
in the glacial drift aquifer that does not provide usable quantities of groundwater and is not used
for water supply at JOAAP. Furthermore, deed restrictions placed on contaminated properties
transferred by the U.S. Army prevent the use of groundwater until cleanup levels are achieved.
The remedy for the GOU at the JOAAP is monitored natural attenuation of contaminated
groundwater.

Human health risk models and other appropriate USEPA and IEPA criteria were used to
establish the RGs for each of the 40 contaminants of concern identified in the groundwater.
IEPA Class I and Class II groundwater standards were used as the RGs for potable and industrial
uses, respectively. Illinois Class I groundwater quality standards are applicable to contamination
is present in the Silurian Dolomite and Class II groundwater quality standards are applicable to
contamination is present in the glacial till.

Risk-based concentrations (RBCs) were developed and used as the RGs for contaminants
without corresponding IEPA standards. The RBC calculations assumed that groundwater would
be used by an industrial worker and used the 1 x 10 level for carcinogens and 1.0 level for non-
carcinogens.

The contaminants presented in Table 2 were identified as the prevalent COC in groundwater in
the 1998 ROD:

Table 2 — Critical Contaminants of Concern in Groundwater

Explosives Metals VOCs
2,4-Dinitrotoluene Iron Tetrachloroethene
2,6- Dinitrotoluene Antimony Toluene
Trinitrobenzene Cadmium Benzene
Trinitrotoluene
Cyclotrimethylenetrinitramine (RDX)
Nitrotoluene
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Contaminated soils provide a potential source of continuing contamination to groundwater;
therefore, source removal in the SOU was an important factor in the selection and success of the
GOU remedy of monitored natural attenuation. Remedial activities in the SOUs are discussed in
Section 3.2.
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3.2 SITE SPECIFIC BACKGROUND INFORMATION

The following subsections provide a description of the individual sites of concern at identified
GRUs at JOAAP. Site specific descriptions include the physical characteristics, land and
resource use, history of contamination, initial responses, and basis for taking action at each site.

3.2.1 GRUI1, Explosives — LAP Area

GRUI, Explosives in Groundwater, is entirely in the LAP Area and consists of separate plumes
emanating from sources at Sites L1, L2, L3, and L14 (Figures in Attachment 1). Explosives are
the only contaminants identified in these plumes that could pose a risk to human health or the
environment. The GRUI plumes are present in the glacial drift aquifer at each of the referenced
sites. The plumes extend into the upper bedrock aquifer for Sites L1, L2 and L3 but not for Site
L14. The estimated volumes of impacted groundwater in various plumes at each GRUTI site, as
provided in the ROD are presented in Table 3.

Table 3 - GRU1 Sites - Volume of Impacted Groundwater

Site | Subarea/Plume Volumes (Million Gallons)
L1 Groundwater related to the ridge-and-furrow area 69
L2 | Groundwater downgradient of burning pad area 4
L3 | Groundwater downgradient of burning cage 2
Groundwater downgradient of bermed area 10
L14 | Groundwater downgradient of sumps at Bldg. 4-5 2
Total 87

Remedial goals (RGs) for the contaminants presented in Table 4 were exceeded in groundwater
at GRUI Sites.

Table 4 - GRU1 Sites - Remedial Goals

Maximum Concentration
Exceeding Remedial Goal (ng/l)

g Site L1 Site L2 Site L3 Site L14
4] =]
= g =
=3 5 E’f Overburden and Overburden and | Overburden and
= =

Shallow Bedrock Shallow Bedrock | Shallow Bedrock | Overburden

1,3,5-TNB 5.1 1,300

2,4,6-TNT | 9.5 1,900
2,4-DNT 0.42 2.01
2,6-DNT 0.42 8.54
RDX 2.6 56.50 640 77.90 840
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3.2.1.1 Site L1 (Building Group 61)

This site comprises 80-acres of land and is centrally located in the northern portion of the LAP
Area (Attachment 1-2). Site L1 is not located near a heavily populated area. The future land
use of Site L1 is intended for development into the USDA Midewin National Tallgrass Prairie
(MNTP). According to the baseline risk assessment, soils and groundwater at the site were
stated to pose an unacceptable risk to recreational users.

Site L1 was constructed in 1941 as part of the initial operations of the installation to support
World War II efforts. Site L1 was the location of demilitarization and reclamation of various
munitions. It was originally used for crystallizing ammonium nitrates, but was extensively
modified to function as a shell renovation and 1,3,5-trinitrobenzene (TNB) recovery plant until
1945. In April 1946, the facility was reactivated to reclaim TNT. Washout operations involving
the larger munitions were performed outside Building 61-35, which is located southeast of
Building 61-4. The solids that settled in the sump were sent to Site L2 (Explosive Burning
Grounds), while the overflow from the sump (pink water) was discharged to an adjacent 4.3-acre
ridge-and-furrow system (or evaporating bed). Historical aerial photos revealed that by 1952 two
rectangular pits or lagoons had been constructed southeast of the ridge-and-furrow system on
either side of the drainage ditch that flows south from the ridge-and-furrow system and empties
into Prairie Creek. Explosives contamination appears to be limited to the ridge-and-furrow
system, the western lagoon south of the evaporation beds, the area south of the washout building
and around the sump building.

Within the SOU, the primary health threat at Site L1 was associated with SRU1, SRU4, and
SRUS soils. Interim RGs for soil presented in the October 1998 ROD were based upon risk-
based models for recreational exposure of humans to COCs. RA activities conducted in 1999
removed SRU4 soils and related COCs above RGs to minimize the risk to human health and the
environment. According to the Remedial Action Objectives (RAOs) set in the October 1998
ROD, Site L1 has achieved closure status for SRU4 soils as documented in the Final PCB Sites
RA Closure Report (MWH Americas, Inc. [MWH], December 2001). Subsequent RA activities
removed SRUI and SRUS soils and sediment containing COCs above RGs. According to the
RAOs set forth in the June 2004 ROD, Site L1 has achieved closure status for SRU1 and SRUS5
soils as documented in the Final Closure Report, Sites L1, L7, LS8, L9, L10, L14, and M2 (MWH,
October 2006).

RGs for groundwater for the site were established in the 1998 ROD. Groundwater monitoring
has been completed on a semi-annual basis to evaluate the progress of the site since 1998. 1t is
anticipated that the completed RA for the SOU soils at this site will result in an accelerated rate
of natural attenuation.

3.2.1.2 Site L2 (Explosives Burning Grounds)

Site L2 comprises approximately five-acres located in the west-central portion of the LAP Area,
adjacent to Prairie Creek and Kemery Lake (Attachment 1-2). Site L2 is not located near a
heavily populated area. The future land use of Site L2 is intended for development into the
USDA MNTP. According to the baseline risk assessment, soils and groundwater at the site were
stated to pose an unacceptable risk to recreational users.
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The operational area of Site L2 consists of six east-west pads, each approximately 650 ft long
and 50 ft wide, on which explosives and associated wastes from Sites L7 to L10, L14, and L1,
were burned. Spent carbon from the carbon units used in the TNT/Composition B melt-load
processes was also incinerated on the burning pads. Unexploded ordnance (UXO), including
fuses and other items has been identified to be present on the burning pads. Three popping
furnaces, where small ammunition was detonated, were located at the southwest corner of the
site. Site L2 also contained three solvent and oil disposal pits (each less than 0.25 acre) located
adjacent to the burning pads, which were occasionally used to burn waste oil. These pits were
remediated in 1996 as part of a removal action conducted by the U.S. Army, and Munitions and
Explosives of Concern (MEC) were discovered to be buried in an area north of the burning pads.
The MEC were disposed of properly as part of the removal action, although a complete MEC
sweep was not performed and it is possible that additional MEC remain at the site in the vicinity
of the removal action.

Within the SOU, the primary health threat at Site L2 was associated with SRUI and SRU?2 soils,
and potential MEC waste. Final remedial goals and final remedies for the interim portion of the
1998 ROD were presented in the 2004 ROD. RA activities have been completed, and soil and
sediment containing COCs above RGs were removed, thereby minimizing the risk to human
health and the environment. According to the RAOs set forth in the June 2004 ROD, Site L2 has
achieved closure status for SRU1 and SRU2 soils as documented in the Draft Final Closure
Report, Sites L2, L5, L23A, M3, M4, and M12 (MWH, March 2008).

RGs for groundwater for the site were established in the 1998 ROD. Groundwater monitoring
has been completed on a semi-annual basis to evaluate the progress of the site since 1998. 1t is
anticipated that the completed RA for the SOU soils at this site will result in an accelerated rate
of natural attenuation.

3.2.1.3 Site L3 (Demolition Area)

Site L3 is located directly southwest of Site L2 and comprises approximately 50 acres. It is
bounded to the west by Prairie Creek, to the south by an unnamed tributary to Prairie Creek, and
to the east by Star Grove Cemetery (Attachment 1-2). Site L3 is not located near a heavily
populated area. The future land use of Site L3 is intended for development into the USDA
MNTP. According to the baseline risk assessment, soils and groundwater at the site were stated
to pose an unacceptable risk to recreational users.

The principal operation conducted at Site L3 was the open burning of combustible refuse and
munitions crates. A 1-acre fire training area was also located at the site.

Within the SOU, the primary health threat at Site L3 was associated with SRU2, SRU3, SRU6
soils, and MEC waste. Final RGs for SRU6 soils and interim RGs for SRU2 and SRU3 soils
presented in the October 1998 ROD were based upon risk-based models for recreational
exposure of humans to COCs. Final RGs for SRU2 and SRU3 soils presented in the June 2004
ROD were based upon risk-based models for prairie workers and ecological receptors.
Remedial action activities were conducted at Site L3 to excavate and dispose of all soil related
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COCs above designated RGs and remove any existing MEC waste at the site. Remedial action
activities conducted at Site L3 also included the construction of the new landfill cap for SRU6
soils. According to the RAOs set in the October 1998 and June 2004 RODs, all actions required
achieve closure status for SRU2, SRU 3 and SRU6 soils have been completed; however, the
Final Closure has not been submitted as of the writing of this review.

RGs for groundwater for the site were established in the 1998 ROD. Groundwater monitoring
has been completed on a semi-annual basis to evaluate the progress of the site since 1998. It is
anticipated that the completed RA for the SOU soils at this site will result in an accelerated rate
of natural attenuation due to removal of source materials and reduction of infiltration.

3.2.14 Site L14 (Production and Storage Area)

Site L14 is a 33-acre site located in the southwestern corner of the LAP Area. Site L14 is not
located near a heavily populated area. The future land use for Site L14 is intended for
development into the USDA Midewin National Tallgrass Prairie. According to the baseline risk
assessment, soils and groundwater at the site were stated to pose an unacceptable hazard to future
recreational users.

Site L14 is located near Sites L15 through L19 (Attachment 1-2). It was initially constructed to
produce various types of fuses. Mercury fulminate, reportedly stored at Site L14, was loaded
into the fuses in the assembly line building (Building 4-14). After 1945, Building 4-14 was used
for repackaging smokeless powder. According to JOAAP personnel, a sump north of Building
4-5 periodically overflowed, resulting in soil contamination in this area.

Within the SOU, the primary health threat at Site L14 was associated with SRUI soils. Final
remedial goals and final remedies for the interim portion of the 1998 ROD were presented in the
2004 ROD. RA activities have been completed, and soil and sediment containing COCs above
RGs were removed, thereby minimizing the risk to human health and the environment.
According to the RAOs set forth in the June 2004 ROD, Site L14 has achieved closure status for
SRUI soil as documented in the Final Closure Report, Sites L1, L7, LS8, L9, L10, L14, and M2
(MWH, October 20006).

RGs for groundwater for the site were established in the 1998 ROD. Groundwater monitoring
has been completed on a semi-annual basis to evaluate the progress of the site since 1998. 1t is
anticipated that the completed RA for the SOU soils at this site will result in an accelerated rate
of natural attenuation.

3.2.2 GRU2, Explosives and Other Contaminants —- MFG Area

GRU2, Explosives and Other Contaminants in Groundwater, is entirely in the MFG Area.
GRU2 consists of plumes emanating from sources in Sites M1, M5, M6, and M7 (Attachment
1-2). These plumes extend beneath portions of Sites M8 and M13; however, there are no
suspected sources of groundwater contamination in those areas.  Explosives-impacted
groundwater contaminant plumes are present in the overburden and upper bedrock aquifers.
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Various metals were also identified in groundwater at several sites. Tetrachloroethene (PCE), a
VOC, was identified in one sample from Site M8 in 1995.

The estimated volumes of impacted groundwater in various plumes at each GRU?2 site, as
provided in the ROD, are presented in Table 5.

Table 5 - GRU2 Sites - Volume of Impacted Groundwater

Site | Subarea Volume (million gallons)
M1 | Southern Ash Pile (explosives and antimony) 62
M5 | Tetryl Production Area (explosives) 96
M6 | TNT Ditch Complex (explosives and PCE) 96
M7 | Red Water Area (explosives and antimony) 96
M8 | Acid Manufacturing Area (explosives and PCE) 96
M13 | Gravel Pits (explosives, cadmium and antimony) 96
Total 542

Remedial goals (RGs) for the contaminants presented in Table 6 were exceeded in groundwater
at GRU2 Sites.

Table 6 - GRU2 Sites - Remedial Goals

Maximum Concentration
Exceeding Remedial Goal (ug/l)
Site Site Site Site
Site M1 Site M5 M6 M7 M8 M13
Remedial | OVB and OVB OVB OVB OVB OVB
Goal SBR and and
(ng/N) SBR SBR
Explosives
1,3,5-TNB 5.1 240 15.5
2,4,6-TNT 9.5 16.7 2,600 9.5 12.9
2,4-DNT 0.42 3,200 200 9 126
2,6-DNT 0.42 0.608 5.53 2,700 70 0.53 39
2-NT 1,000 21,000
NB 51 81.8
RDX 2.6 52.7 46
Metals
Antimony 24 31 38.7
Cadmium 50 162 56
Iron 5,000 42,000 48,000
| Organics
Tetrachloroethene 25 150
OVB = Overburden SBR=Shallow Bedrock
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3.2.2.1 Site M1 (Southern Ash Pile)

Site M1 is comprised of approximately 68 acres located in the southwestern part of the MFG
Area (Attachment 1-2). Site M1 is not located near a heavily populated area. The future land
use for Site M1 is intended for development into USDA Midewin National Tallgrass Prairie.
According to the baseline risk assessment, soils were stated to pose an unacceptable risk, and
groundwater was stated to pose an unacceptable hazard to future recreational users.

The Southern Ash Pile was used from 1965 through 1974 as a landfill for ash residues generated
from the incineration of wastewater produced in the TNT manufacturing processes. The "red
water ash" in the Southern Ash Pile is derived from K047-listed hazardous wastes. IEPA has
notified the U.S. Army, by letter of July 24, 1998, that because the ash residues at Site M1 no
longer exhibit the characteristic of reactivity (for which they were listed), they are no longer
hazardous wastes under Illinois Administrative Code (IAC) 35 IAC 721.103(a)(2)(C). The ash
pile, measuring 800 ft by 450 ft, covers approximately 8 acres and is 10 to 15 ft high. The ash
pile has been covered with various barriers as part of an interim action. The source of the
groundwater contamination appears to be constituents leaching from the ash placed at this site.
Sulfate concentrations in compliance wells at Site M1 have previously exceeded the groundwater
RG. An Explanation of Significant Difference (ESD) submitted by the USACE on February 13,
2003 requested a modification to expand the northern boundary of the GMZ at Site M1. The
ESD modification was approved, as proposed, in February 2003.

Within the SOU, the primary health threat at Site M1 was associated with SRU6 soils. According
to the RAOs set forth in the October 1998 ROD, all actions required to excavate and dispose of
SRUG6 soils at Site M1 and achieve closure status for soil at Site M1 have been completed;
however, the Final Closure has not been submitted as of the writing of this review.

RGs for groundwater for the site were established in the 1998 ROD. Groundwater monitoring
has been completed on a semi-annual basis to evaluate the progress of the site since 1998. It is
anticipated that the completed RA for the SOU soils at this site will result in an accelerated rate
of natural attenuation.

3.2.2.2 Site M5 (Tetryl Production Area)

Site M5 consists of approximately 244 acres located in the central portion of the MFG Area
(Attachment 1-2). Site M5 is located in an area of industrial development. The site is has been
transferred and is currently owned by Centerpoint Properties, a private entity. The site is part of
an intermodal transportation facility and includes a rail spur, additional roadways for truck
traffic, and large areas reserved for warehouses parking and open storage. According to the
baseline risk assessment, soils and sediment at the site were stated to pose an unacceptable risk
to industrial users.

The principal historical activity at Site M5 was the production of tetryl. Wastewater from the
tetryl manufacturing processes flowed into settling boxes and was discharged into open drainage
ditches that ultimately led to Grant Creek to the south of the Tetryl Production Area.
Wastewater from acid spills and daily floor cleaning was also discharged. Buildings in Site M5
West were removed in 1988, and the area was backfilled, re-graded, and re-vegetated. Buildings
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in the Site M5 - East Area were demolished in 1998 in conjunction with the liquidation activities
at JOAAP.

According to the baseline risk assessment, soils and sediment at the site were stated to pose an
unacceptable risk to industrial users. Remediation goals presented in the October 1998 ROD
were based upon risk-based models for industrial exposure of humans to COCs. Within the
SOU, the primary health threat at Site M5 was associated with SRU1 and SRU3 soils. Soil and
sediment containing COCs above RGs were removed during RA activities, thereby minimizing
the risk to human health and the environment. According to the RAOs set forth in the October
1998 ROD, Site M5 has achieved closure status as part of the SOU as documented in the Final
Site M5 Closure Report (MWH, December 2000).

RGs for groundwater for the site were established in the 1998 ROD. Groundwater monitoring
has been completed on a semi-annual basis to evaluate the progress of the site since 1998. It is
anticipated that the completed RA for the SOU soils at this site will result in an accelerated rate
of natural attenuation.

3.2.2.3 Site M6 (TNT Ditch Complex)

Site M6 covers approximately 271 acres, located in the central part of the MFG Area
(Attachment 1-2). Site M6 is not located near heavily populated or environmentally sensitive
areas. Site M6 has not yet been redeveloped and has not yet been transferred. When it is
transferred, it will be integrated with other property that was transferred to the State of Illinois
for inclusion into an industrial park and was subsequently transferred to CenterPoint Properties
Trust. Developments within the industrial park include an intermodal rail system with a rail
spur, additional roadways for truck traffic, and warehouses. According to the baseline risk
assessment, soils, sediment, and groundwater at the site were stated to pose an unacceptable risk
to industrial users.

Production of TNT and DNT were the major activities at Site M6 during World War II and the
Korean and Vietnam Wars. During each of the inter-war periods, the plant mission was changed
to a research and development (R&D) role in which explosive compounds, such as nitroxylenes,
were produced. TNT process wastewater (“red water”) initially discharged to open clay-lined
ditches that drained into the 9,100-foot long “TNT Ditch.” Wastewater discharged directly to the
TNT Ditch was not treated in the Red Water Area and flowed directly into Grant Creek. Large
quantities of oleum, nitric acid, and intermediary explosives compounds were occasionally
discharged to the ditch.

Within the SOU, the primary health threat at Site M6 was associated with SRU1 and SRU3 soils.
According to Page 4-1, Paragraph 2 of the October 1998 ROD, Risk Assessment studies
determined that surface waters at JOAAP posed no risk to human health and the environment,
and were therefore not addressed as a contaminated medium. Following RA activities, soil and
sediment containing COCs above RGs were removed, thereby minimizing the risk to human
health and the environment. According to the RAOs set forth in the October 1998 ROD, Site M6
has achieved closure status for SRU1 and SRU3 soils as documented in the Final Closure
Report, Site M6 (MWH, June 2006).
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Seven explosives (RDX, 2,4-DNT, 2,6-DNT, nitrobenzene (NB), 2-NT, TNB, TNT) were
detected with concentrations above the RGs in groundwater samples from Site M6. The largest
source of explosives in groundwater in Site M6 is the wastewater infiltration from the TNT
Ditch. According to the ROD, PCE was detected at a concentration of 150 pg/L in one sample,
above the RG, and the source appeared to be related to a release in the former shop area of Site
M6. Additional monitoring for PCE at Site M6 has indicated no exceedances of the RG. A total
of 26 wells at Site M6 have been sampled for VOCs since 1998 for a total of 107 VOC analyses
conducted. PCE was only detected once at well MW313 at a level between the level of detection
and level of quantitation. Subsequent resampling at MW313 indicated no detection of PCE.

According to the ROD, cadmium was detected once in a sample collected from MW 123 in 1982
at a concentration (162 pg/L ), which is higher than the RG. No supporting documentation could
be located confirming this detection. No cadmium was detected at MW 123 in a sample collected
during June 1981.

RGs for groundwater for the site were established in the 1998 ROD. Groundwater monitoring
has been completed on a semi-annual basis to evaluate the progress of the site since 1998. It is
anticipated that the completed RA for the SOU soils at this site will result in an accelerated rate
of natural attenuation.

3.2.24 Site M7 (Red Water Area)

Site M7 covers approximately 49 acres located in the central part of the MFG Area immediately
to the south of Site M6 (Attachment 1-2). Site M7 is not located near heavily populated or
environmentally sensitive areas. The Red Water Area of Site M7 has not yet been redeveloped
and has not yet been transferred. When it is transferred, it will be integrated with other property
that was transferred to the State of Illinois for inclusion into an industrial park and was
subsequently transferred to CenterPoint Properties Trust. Developments within the industrial
park include an intermodal rail system with a rail spur, additional roadways for truck traffic, and
warehouses. The majority of the land area at Site M7 has not yet been redeveloped. Based upon
future industrial use of Site M7, final soil RGs in the ROD were based on human health risk-
based models for industrial exposure. According to the baseline risk assessment, soils were
stated to pose an unacceptable hazard, and surface water, groundwater and sediment were stated
to pose an unacceptable risk to future industrial users.

Facilities within Site M7 included three separate groups of storage tanks, pumping stations,
evaporators, and incinerators. Beginning in 1965, these facilities were used to treat wastewater
(“red water”) containing explosives residues and derivatives produced in the TNT manufacturing
process. The red water was collected in storage tanks to the south of the TNT Ditch Complex.
Overflow of untreated red water was stored in a 3.3-acre lagoon located in the northern portion
of Site M7. The Red Water Lagoon, had a capacity of 4.1 million gallons and was remediated in
1985.

Within the SOU, the primary health threat at Site M7 was associated with SRU1 soils. According
to Page 4-1, Paragraph 2 of the October 1998 ROD, Risk Assessment studies determined that
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surface waters at JOAAP posed no risk to human health and the environment, and were therefore
not addressed as a contaminated medium. Soil containing COCs above RGs were removed
during RA activities, thereby minimizing the risk to human health and the environment.
According to the RAOs set forth in the October 1998 ROD, Site M7 has achieved closure status
as part of the SOU as documented in the Final Closure Report — Site M7 (MWH, November
2003).

RGs for groundwater for the site were established in the 1998 ROD. Groundwater monitoring
has been completed on a semi-annual basis to evaluate the progress of the site since 1998. 1t is
anticipated that the completed RA for the SOU soils at this site will result in an accelerated rate
of natural attenuation.

3.2.25 Site M8 (Acid Manufacturing Area)

Site M8 covers an area of approximately 304 acres in the central portion of the MFG Area
(Attachment 1-2). Site M8 is not located near populated or environmentally sensitive areas.
According to the Finding of Suitability to Transfer (FOST), February 1999, no exceedances of
soil RGs were known at Site M8. Therefore, no remedial action was required for soil prior to the
land transfer. ICs prohibit the extraction or use of groundwater from the site. On August 10,
2000, Site M8 was transferred to the State of Illinois for inclusion into an industrial park facility.
Subsequent site activities have included the construction of an intermodal rail facility currently
operated by Burlington Northern Santa Fe (BNSF) Railroad

Site M8 contains four areas in which nitric and sulfuric acids were historically produced and
combined into various strength "mixes" for use in the manufacturing of DNT, TNT, and tetryl.
Acid Area 3 is located in the northeast corner of Site M8. The production of oleum, strong nitric
acid, and other acids used in the production of explosives was the principal activity in Acid Area
3, which contained the Oleum Plant, the Northern Ammonia Oxidation Plant, and the Northern
Acid Area. The Oleum Plant was located in the northern portion of Acid Area 3. The southern
half of the Oleum Plant consisted of concrete and brick pads for the receiving and storage of bulk
sulfur. Raw sulfur was readily apparent throughout this area and along the southern railroad
spur. Sulfur is not a CERCLA regulated waste, and was not identified in the ROD as a risk.

RGs for groundwater for the site were established in the 1998 ROD. Groundwater monitoring
has been completed on a semi-annual basis since 1998, as part of the GOU long-term monitoring
(LTM) plan to evaluate the progress of the site. Groundwater impacted by explosives at Site M8
is most likely due to leaching of isolated sources that have been largely depleted in the years
since the facility was active.

3.2.2.6 Site M13 (Gravel Pits)

Site M13 is located in the central portion of the MFG Area to the north of the Tetryl Production
Area, to the east of the TNT Ditch Complex, and to the west of Acid Area 1 (Attachment 1-2).
The Gravel Pits cover approximately 106 acres. Site M13 is not located near heavily populated
or environmentally sensitive areas. Site M13 has been transferred to the State of Illinois for
inclusion into an industrial park. Developments within the industrial park include an intermodal
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rail system with a rail spur, additional roadways for truck traffic, large areas reserved for
warehouses, and a coal-powered power plant. Based upon future industrial use of Site M 13, final
soil RGs established in the ROD were based on human health risk-based models for industrial
exposure. According to the baseline risk assessment, no risks to industrial receptors were
identified at Site M13.

Four potential disposal areas were identified within Site M 13, each with an area of less than 12
acres. JOAAP records and aerial photographs indicate that landfill activities at the Northern
Gravel Pit began in 1966 and ceased in 1984. The Northern Gravel Pit contains scrap metal,
creosote-treated railroad ties and telephone poles, and a variety of construction and office debris.
None of the other pits were identified as containing wastes posing potential threats to human
health or the environment.

The source of explosives in groundwater samples may be infiltration of wastewater formerly
conveyed in the TNT Ditch. In addition to the explosives, antimony was detected at MW322 at a
concentration of 38.7 micrograms per liter (ug/L) during October 1991, and cadmium was
detected at MW 126 at a concentration of 56 pg/L (the date is unknown). Both detections of
metals exceeded their respective RGs. Subsequent resampling of monitoring well MW322 for
antimony during July 1998 indicated a non-detect for antimony at a reporting limit of 5 pg/L.
Monitoring well MW 126 was sampled for cadmium during May 1981, September 1991, and July
1998. Cadmium was not detected above the detection limit in any of these analyses.

Site related soil contaminants include beryllium, lead, and benzo(a)pyrene. The material in the
former disposal area requiring remedial action was estimated to be 222,000 cubic yards (CY).
No RCRA hazardous wastes were identified at Site M13. RA activities were conducted at Site
M13 to address SRU6 soils by constructing a RCRA Subtitle D landfill cap at the site.
According to the RAOs set forth in the October 1998 ROD, all actions required to achieve
closure status for soil at Site M 13 have been completed; however, the Final Closure has not been
submitted as of the writing of this review.

RGs for groundwater for the site were established in the 1998 ROD. Groundwater monitoring
has been completed on a semi-annual basis since 1998, as part of the GOU long-term monitoring
(LTM) plan to evaluate the progress of the site. It is anticipated that the completed RA for the
SOU soils at this site will result in an accelerated rate of natural attenuation due to reduction of
infiltration through the waste materials.

3.2.3 GRU3, Volatile Organic Compounds

MFG Area GRU3, VOCs in Groundwater, is entirely in the MFG Area and consists of separate
toluene plumes emanating from sources in the western and central sections of Site MI10 -
Toluene Tank Farms, and a benzene plume found at Site M3. The toluene plumes at Site M10
were in the overburden (glacial drift) aquifer of both the western and central tank farm sections
of Site M 10, and in the upper bedrock aquifer of the western tank farm section of Site M10. The
benzene plume at Site M3 was in the upper bedrock aquifer.
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The maximum exceedances of RGs for groundwater in GRU3 were 15.8 pug/L. of benzene
detected at Site M3, and 19,600 pg/L of toluene detected at Site M10. These compounds have
not been detected in GRUS3 sites since 1992. A plume volume estimate for Site M3 was not
made because it was determined that benzene had degraded below the RG. The estimated
volume for the Site M10 toluene plume was three million gallons.

3.2.3.1 Site M3 (Flashing Grounds)

Site M3 covers an area of approximately 66 acres located in the west central portion of the MFG
Area adjacent to Grant Creek (Attachment 1). Site M3 is not located near a heavily populated
area. The future land use for Site M3 is intended for development into the USDA Midewin
National Tallgrass Prairie. According to the baseline risk assessment, soils at the site were stated
to pose an unacceptable hazard to future recreational users.

From 1942 until 1988, the principal activity at Site M3 was the flash burning of equipment and
demolition materials to remove explosive residues. The flash burning was performed at two
primary locations within a 6-acre fenced area. Four secondary burning pads were located to the
south of the fenced area of Site M3.

Within the SOU, the primary health threat at Site M3 was associated with SRU1 and SRU?2 soils.
Final remedial goals and final remedies for the interim portion of the 1998 ROD were presented
in the 2004 ROD. Soil and sediment containing COCs above RGs were removed during RA
activities, thereby minimizing the risk to human health and the environment. According to the
RAOs set forth in the June 2004 ROD, Site M3 has achieved closure status for SRU1, SRU2, and
SRU3 soils as documented in the Draft Final Closure Report, Sites L2, L5, L23A4, M3, M4, and
M12 (MWH, March 2008).

RGs for groundwater for the site were established in the 1998 ROD. Groundwater monitoring
has been completed as part of the GOU LTM plan to verify the groundwater quality at the site.
Groundwater samples have been collected from two monitoring wells at Site M3 (MW233 and
MW352) and analyzed for VOCs (as well as explosives, anions, metals, and semi-volatile
compounds). One well (MW233) contained benzene exceeding the RG during August 1991;
however, subsequent re-sampling of monitoring well MW233 during July and December 1998
and June and October 1999 yielded no other detections of benzene. No other VOCs have been
detected in groundwater at Site M3 exceeding RGs. Monitoring wells MW112 and MW113 at
Site M3 serve as compliance monitoring wells for Site M7.

It is not anticipated that the completed RA for the SOU soils at this site will have a significant
impact on the groundwater quality at this site.

3.2.3.2 Site M10 (Toluene Tank Farm)

Site M10 is located in the northern portion of the MFG Area at three separate areas formerly
developed with toluene tank farms. Site M10 is not located near a heavily populated area. The
future land use for the Central Tank Farm at Site M10 is intended for development into the
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USDA Midewin National Tallgrass Prairie. The West Tank Farm at Site M10 is in the process of
being transferred to the State of Illinois for inclusion into an industrial park.

The toluene tank farms each covered approximately five acres and were in use through 1976.
Four above ground storage tanks (ASTs), each with a capacity exceeding one million gallons of
toluene, were constructed in each tank farm. Xylenes were reportedly stored in two of the three
tank farms During World War II; however, the specific tanks used for xylene storage are not
known. In separate incidents in August 1968 and July 1971, lightning destroyed the
northwestern and southwestern ASTs in the Western Toluene Tank Farm. An estimated 1.1
million gallons of toluene were lost, and for the most part destroyed, in each of the explosions
and subsequent fires. Spill records also indicate that an AST in the Central Toluene Tank Farm
was struck by lightning in June 1971. The tank was not destroyed; however, an unknown
volume of toluene was lost and destroyed. Notwithstanding the large volume of xylene released
to the environment, no soil contamination was identified in association with Site M 10.

Toluene was detected in two samples at the Central Toluene Farm from monitoring well MW224
at a concentration of 20,000 pg/L during July 1988 and 6,000 pg/L. during December 1992. In
the Western Toluene Tank Farm, toluene was detected in two samples from monitoring well
MW?220 at a concentration of 10,000 pg/L during July 1988 and 19,600 pg/L during October
1991. The presence of toluene in groundwater, but absence in soil, has been explained as the
result of a high water table and thin overburden creating a flushing mechanism for the
overburden. The suspected source is from the historical spills from tanks ruptured after being
struck by lightning.

VOC concentrations at Site M10 wells have been below RGs since 1998. Groundwater
monitoring conducted at Site M10 during 1998, 1999, and 2000 at monitoring wells MW224 and
MW220 indicated no detections of toluene. The Final Site M10 Closure Report was submitted in
March 2003.

No contaminants were detected in excess of the final remedial goals presented in the October
1998 ROD and RGs for groundwater have been met for over 16 years. Site M10 has achieved
closure status according to the RAOs set in the 1998 ROD. The contaminant concentrations in
soil and groundwater do not pose a threat to human health or the environment, and no further
action should be necessary at Site M 10.

3.2.4 GOU No Further Action Sites

Fifty-three sites, plus three subareas suspected as having groundwater contamination, were
investigated during the RI/FS and Risk Assessment process. The groundwater underlying 41 of
these sites and the three subareas was determined to have either no contamination, no historical
evidence suggesting potential contamination, or IEPA and USEPA agreed that, under CERCLA
requirements, no further cleanup actions are required for these sites.
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4.0 REMEDIAL ACTIONS

The first ROD for the GOU and SOU sites at JOAAP was signed in October and November
1998. Actions related to SRU 1, 2, 3, and 5 on lands designated for transfer to USDA were
considered interim in the 1998 ROD. All other decisions within the 1998 ROD were considered
final. Remedial action objectives (RAOs) presented in the ROD were developed as a result of
RI/FS activities conducted at the site. Data and cost estimates from RI/FS activities aided in the
development and screening of remedial alternatives considered in the ROD. The primary
objective of the remedial actions at JOAAP was to effectively mitigate, minimize threats to, and
provide adequate protection of human health and the environment. To meet this objective,
RAOs were developed for the SOUs and GOUs. The objectives of the final remedial actions are
summarized as:

* Cleanup contaminants to the site-specific and chemical-specific RGs

* Prevent human and environmental exposure to concentrations above the RGs

» Eliminate soils as a continuing source of impacts to groundwater

* Prevent migration of contaminants

* Remove characteristically hazardous RCRA wastes, except those contained within the
capped landfills of SRU6

The objectives of the interim remedial actions are summarized as follows:
» Eliminate soils as a continuing source of impacts to groundwater
* Prevent migration of contaminants

Final remedial actions for SRU 1, 2, 3, and 5 soils on land intended for future transfer to USDA
were developed, evaluated, selected, and presented in the Proposed Plan for the Soil Operable
Unit, Interim ROD Sites (U.S. Army, February 2004). A final ROD for the interim SOU sites
was signed in June 2004. The selected remedies for interim sites were subsequently presented
and approved by the appropriate regulatory agencies in accordance with the NCP.

4.1 REMEDY SELECTION

The ROD for JOAAP underwent numerous internal modifications to address comments from the
USDA in regard to the land intended to be transferred for reuse as the Midewin National
Tallgrass Prairie. The ROD signed in 1998 was issued with interim guideline status for the SOU
sites located on land intended for future transfer to the USDA. This allowed site cleanup in time
critical areas to proceed in a timely manner. The ROD for the interim SOU sites signed in June
2004 did not directly affect the GOU sites and did not affect the implementation of the remedy
for LTM plan for the GOU.

The SOUs were divided into seven SRUs, the GOUs were divided into three GRUs, and there
were also two no further action (NFA) groups. Six SRUs involved CERCLA-based remediation,
one SRU involved non-CERCLA-based removal action, and one SRU involved NFA sites for
soil. Three GRUs involved CERCLA-based action, and one GRU involved NFA sites for
groundwater. The final cleanup goal of the SRUs and GRUs was to protect human health and the
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environment by eliminating, reducing, or controlling hazards posed by the site. The goal of
interim SOU actions was to remove sources of groundwater impacts and/or prevent further
migration of contamination.

The majority of the remedies selected for interim and final SOU included any one, or a
combination of the following: excavation, waste segregation, recycling, bioremediation treatment
of soil, confirmatory sampling, reuse or disposal of soil, or landfill capping. Descriptions of
specific interim SOU remedies selected for SRUs are presented in the Second Five Year Review
for the SOU, submitted under separate cover. Detailed information is also available in the
relevant Remedial Action Project Work Plans.

Twenty-eight no further action sites at JOAAP, previously suspected of having soil
contamination, have been determined to contain either no evidence of contamination or
concentrations that do not pose a threat to human health and the environment. These sites
require no further cleanup actions.

The remedial alternatives presented in the ROD for the GOU included no action, limited action,
and pump and treat alternatives. Forty-three sites at JOAAP suspected of having groundwater
contamination have been determined to contain either no evidence of contamination or
concentrations that do not pose a threat to human health and the environment. These sites
require no further cleanup actions.

The limited action alternative was chosen for the three GRUs in the GOU. Under the limited
action alternative, steps are taken to prevent or limit the likelihood of human consumption or
exposure to impacted groundwater, and natural attenuation is relied upon to lower the
concentrations of COCs in groundwater.

The limited action alternative includes the following:

» Establish GMZs

* Develop, implement, and enforce deed and zoning restrictions (ICs)
* Conduct periodic site inspections

*  Monitor groundwater and surface water quality

» Evaluate the progress of natural attenuation processes

Natural attenuation relies upon natural processes such as biological degradation, sorption,
dispersion, and dilution to reduce the concentrations of COCs in the plumes. Source removal at
sites where soil contamination exists at concentrations greater than RGs is required to enhance
the rate of natural attenuation in the GRUs. Source removal activities are described in the SOU
RD/RA Work Plans and Closure Reports, and the progress towards the SOU RAOs is described
in the SOU Second Five-Year Review Report.

Monitored natural attenuation has been recognized as a cost-effective remedy for numerous

federal and private facilities and has been accepted by the U.S. Army, the USEPA, and the IEPA
as the best alternative for groundwater cleanup at JOAAP.
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4.2 REMEDY IMPLEMENTATION

Source removal of contaminated soil from SRU sites is an important component of natural
attenuation for groundwater remediation at most of the GRU sites. The remedial design for the
SOU remedial activities was conducted between July 1998 and April 1999. The majority of the
interim and final SOU actions were completed during the first and second Five Year Review
periods, as summarized in the site chronology presented in Section 2.0. Sites were prioritized for
cleanup and remedial activities were generally first at the sites that posed the highest risk to
human health and the environment. Other factors affecting the order of remedial activities
included, the potential for migration of COCs from soil to groundwater, pending property
transfers, and budgetary considerations.

Twenty-four sites were investigated in the SOU and grouped into seven SRUs according to the
type of contamination found. The seven SRUs do not have a direct correlation with the three
GRUs. Because multiple types of soil contamination occur at individual sites, the same site may
have more than one SRU designation.

Selected remedies for soils included any one, or a combination, of the following: excavation,
waste segregation, recycling, bioremediation treatment of soil, confirmatory sampling, reuse or
disposal of soil, or landfill capping. Descriptions of specific interim SOU remedies for SRUs are
presented in the Second Five Year Review for the SOU, submitted under separate cover.
Detailed information is also available in the relevant Remedial Action Project Work Plans and
Closure Reports.

The relationship of the various SRUs to the GRUs is complex given that sites may be grouped
into multiple SRUs. Not all soil sites have corresponding groundwater contamination, and some
groundwater sites do not have soil contamination; therefore, most discussion is presented in
terms of the specific sites. Specific SRU remedial activities are described in the SOU RD/RA
Work Plans and Closure Reports.

The initial remedial design for the GOU was conducted between July 1998 and April 1999. The
Final Groundwater Operable Unit Remedial Design/Remedial Action Work Plan (MW, 1999)
was approved and signed on April 8, 1999. Additional work plans for individual sites were
prepared between 1999 and 2007. The primary objective of the cleanup of the GOU at JOAAP
is to effectively mitigate contamination, minimize contaminant threats, and provide adequate
protection of human health and the environment. The combination of the monitored natural
attenuation groundwater remedy and source removal of impacted soils for the MFG and LAP
Areas are expected to meet the RAOs.

4.3 SYSTEM OPERATIONS/OPERATION AND MAINTENANCE (O&M)

The remedy has been implemented without major modification. One ESD was necessary for Site
MI1. The ESD expanded the northern and western boundaries of the GMZ. The expanded GMZ
area consists of approximately 49 acres on pastureland previously transferred to the USDA for
intended future use as tall grass prairie.
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In conjunction with the change in the GMZ boundary, the early warning and compliance wells
were reassigned. The new boundaries should allow the groundwater remedy (natural
attenuation) to proceed without additional exceedances of the sulfate RG at, or beyond, the GMZ
limits.

Periodic maintenance of the groundwater monitoring network has occurred at JOAAP. Due to
the development of the Deer Run Industrial Park within the MFG Area, 26 monitoring wells
were abandoned after the Spring 2001 sampling round. Eighteen of these wells that were part of
the LTM program were replaced. The eighteen replacement wells were sampled during
September and October 2001. The replacement wells were labeled using the original well name
followed by a “R” which designates it as a replacement well. In addition to the eighteen
replacement wells, four monitoring wells (MW662, MW663, MW664, and MW665) were added
at Site M6 to monitor groundwater around a large sedimentation basin installed as part of the
land redevelopment. Additional well abandonment and replacement activities took place in 2004
at Site M13. Development activities at Site M13 resulted in the damage or destruction of
monitoring wells GC3, GC4, M2, M3, MW 126, MW345, and MW346. Monitoring wells M2,
MW 126, and MW345 were abandoned. Monitoring wells GC3, GC, M3, and MW346 could not
be located. Replacement wells consisted of two well nests, each with an overburden well and a
shallow bedrock well. One of the well nests was installed at the former MW126 location
(MW126R/MW362) and the other well nest was installed near the former MW345 location
(MW363/MW364). The activities described above took place during the First Five-Year Review
Period. Annual costs for system Operations/O&M for LTM in the GOU are presented in Table
7.

Table 7 - Annual System Operations/O&M Costs for the GOU

Year Total Cost
2005 $209,000
2006 $330,000
2007 $322,000
2008 $327,000

4.4 INSTITUTIONAL CONTROLS

The selected RGs and RAOs for JOAAP were designed to be protective of human and ecological
receptors based on the intended land use, and were not intended for unlimited exposure and
unrestricted use scenarios; therefore, institutional controls (ICs) were included as part of the
remedy. ICs are non-engineered instruments, such as administrative and/or legal controls, that
help minimize the potential for exposure to contamination and protect the integrity of the
remedy. Effective ICs are required to ensure the protectiveness of the remedy at JOAAP.

The ICs vary depending upon impacted media and the intended land use, but share at least one
common objective; to limit the exposure of human and ecological receptors to contaminated soil
or groundwater in order to avoid unacceptable risks. Compliance with ICs is required to assure
long-term protectiveness for any areas which do not allow for unlimited use or unrestricted
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exposure. Two contaminated environmental media, soil and groundwater, and three primary
land uses, prairie/recreational, landfill, and commercial/industrial are present in various areas of
JOAAP which do not allow for unlimited use or unrestricted exposure. Each combination is
restricted by a different set of ICs.

ICs have been implemented over the entirety of all land areas which do not allow for unlimited
use or unrestricted exposure at JOAAP that have been transferred by the U.S. Army; including
Federal to Federal and Federal to State and County transfers. The ICs are evaluated in more
detail in subsequent sections.

Graphical depictions of ICs referenced in subsequent sections are based on data derived from
various sources and documents that are believed to be reliable and up to date, including deeds
and the USDA FS Prairie Plan. The data used to depict the property ownership in the areas
covered by ICs was derived from the Will County GIS web site. References to these various
maps are provided in subsequent sections. Compliance with the ICs is documented semi-
annually by the O&M contractor during groundwater sampling activities and annually in letter or
reports prepared by current or previous property owners bound by the terms of the ICs. Semi-
annual groundwater monitoring reports are submitted to USEPA and IEPA.

Based on the data reviewed for this Five Year Review the existing ICs are preventing exposure
to soil and groundwater and are effective in maintaining the objectives/restrictions/performance
standards in the short term and in the long term. Land use has changed in the restricted areas
with development since execution of the ROD, but is consistent with the uses intended in the
ROD, the Prairie Plan and the respective 2009 zoning maps for the Town of Elwood, the City of
Wilmington, and Will County. Zoning and land use maps are presented in Attachment 12,
Figures A12-4 through A12-8.

Most of the property to be conveyed by the U.S. Army in the MFG Area has already been
conveyed. The remaining parcels to be transferred to non-Federal entities are already described
in previous deeds which include ICs that are anticipated to be protective of human health and the
environment when the remedy for soil has been completed and accepted as final; however, any
parcel transferred with landfill (M13) will require additional ICs that prohibit interference with
the landfill cap. Most of the property that will be transferred to the USDA FS will likely include
similar ICs to those described in the Prairie Plan for M3 Areas; however, any parcel transferred
with landfill (M11) will require additional ICs that prohibit interference with the landfill cap.

Most of the property to be conveyed by the U.S. Army in the LAP Area has already been
conveyed. The remaining parcels will be Federal to Federal transfers and will likely include
similar ICs to those described in the Prairie Plan for M3 Areas; however, any parcel transferred
with landfill (L3) will require additional ICs that prohibit interference with the landfill cap.

New developments are planned in the Deer Run Industrial Park in the MFG Area and in the
Island City Area of the LAP Area. Planned land use in both areas is consistent with the long
range development plans and the existing developments in these areas. It is anticipated that
development of these areas will proceed when the Final Remedy for soil is complete, and as
economic conditions dictate. The current and anticipated future land and resource uses are
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consistent with the exposure assumptions and risk calculations presented in the ROD. No
unintended consequences have been reported or observed as a result of the ICs.

Further details regarding the ICs and recommendations to enhance documentation of compliance
with the ICs to verify that they are being implemented correctly, are presented in the following
sections.

4.4.1 1ICs for Contaminated Areas Transferred to the USDA FS

Due to the procedure for transfer of land from one Federal agency to another, formal deeds were
not recorded for property that was transferred from the U.S. Army to the USDA Forest Service.
However, Army conveyance documents including the Environmental Condition of Property
(ECOP) and Letters of Assignment, included applicable land use restrictions. These restrictions
were incorporated into the USDA Forest Service official land management plan for the site (The
Prairie Plan). An amendment to the Prairie Plan (Amendment 1) prepared June 28, 2008
established a separate management area (MA 3) to provide direction for monitoring and
reporting on land uses for remediated lands transferred from the U.S. Army. MA 3 lands have
two designations which carry separate restrictions; Soil Restricted Areas (SRA) and
Groundwater Management Zones (GMZ).

According to the amended Prairie Plan, SRAs soils are contaminated with chemicals of concern
which have been remediated to the standards identified in the 2004 ROD or are areas where bio-
remediated soils have been used as backfill. In either case, the sites in SRAs do not meet a
residential standard (i.e. no picnic areas or campgrounds) and require land use constraints and
tracking. GMZs have contaminated groundwater which is expected to attenuate naturally over
time. Restrictions on groundwater use in the GMZs will be in place until monitoring indicates
that water quality meets the standards identified in the 1998 ROD. MA3 land may not be
suitable for any future land conveyances without consultation with the U.S. Army, Illinois EPA
and USEPA and additional cleanup. MA3 land that is conveyed outside a governmental agency,
land must be remediated to a residential standard, or conveyed with a deed restriction.

Approximately 1,028 acres of land were allotted to MA 3 with the amendment and have one or
both of the SRA and GMZ designations. The Prairie Plan (as amended) includes requirements
for the Forest Service to report to the U.S. Army, Illinois EPA and USEPA annually on the status
of land use and groundwater restrictions as well as any land use proposals that would be, or
were, affected by them. The location and extent and type of MA3 land is depicted in Attachment
12, Figure A12-1. The IC objectives, standards, and restrictions are fully described and clearly
stated in the Prairie Plan. In addition to general restrictions preventing unrestricted exposure to
soils with residual contamination and preventing the development and use of the property for
residential, schools, childcare or playgrounds, or industrial uses, the following additional
restrictions for MA3 land are required by the Prairie Plan.

1. SRA — Movement of soil from soil restriction areas (SRA) can only be moved within
the same parcel, to another soil restriction area, or removed to a landfill permitted to
accept restricted soils. Incidental soil movement, including but not limited to soil on
equipment, plant salvage and soil sampling, is not subject to this restriction.
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2. GMZ - Prohibit installation of groundwater production wells, or any other activities
that could cause migration of contaminated groundwater, within the boundaries of
groundwater management zones (GMZ) defined by the U.S. Army.

3. GMZ - If groundwater management zones are reduced or eliminated as a result of
Army monitoring, the parcel cleared by the U.S. Army will revert to MA 1 — Prairie
Ecosystem Restoration, without need of an amendment.

4. In areas that are comprised of more than one component of Management Area 3 (i.e.
SRA and GMZ in the same area), applicable standards and guidelines will be followed
for all component areas.

5. Report on condition of Management Area 3 lands annually in the Monitoring and

Evaluation (M&E) Report and send M&E Report to the USEPA — Region 5, Illinois EPA
and the U.S. Army
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Table 8 - Institutional Controls Summary For Land Transferred to USDA Forest Service

Media, Engineered Controls, & Areas
that Do Not Support UU/UE Based on
Current Conditions.

IC Objective

Title of Institutional Control
Instrument Implemented
(note if planned)

Soil -

The area of restricted land use is
identified in Attachment 12, Figure A12-
1.

e Restrict exposure to
soils with residual
contamination

e Prevent development
for residential,
schools, childcare,
playgrounds, or
industrial uses

¢ No camping

e Restrict soil

movement.
Groundwater — e Prohibit installation
The areas designated as Groundwater of groundwater

Management Zones (GMZs) are
identified in Attachment 12, Figure A12-
1.

production wells, or
any other activities
that could cause
migration of
contaminated
groundwater, within
the boundaries of
groundwater
management zones
(GMZ) defined by
the U.S. Army.

Remedy Components

e Maintain the
integrity of
groundwater or
monitoring wells

o Fulfill the annual
tracking and
reporting
requirements to the
U.S. Army, USEPA,
and Illinois EPA

Land and Resource
Management Plan (Prairie Plan)
Amendment #1 — Establishment
of Management Area 3

and Designation of Utility
Corridors into MA 2

USDA Forest Service

Midewin National Tallgrass
Prairie

Wilmington, Will County,
Illinois, June 26 2008

4.4.1.1 Adherenceto ICs - USDA FS MA3 Land

Land use restricted property was transferred to USDA in September 2005. The Forest Service
Annual Monitoring and Evaluation Report for the following Fiscal Year (FY2007) restated the
objectives of the restrictions and reported that no soil or groundwater disturbances occurred on
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land use restricted property. In addition, the Forest Service was proactive in amending the
Prairie Plan to facilitate better tracking and management of the land use by designating a new
Management Area for those lands with restrictions. The Prairie Plan and updates or amendments
are provided to the U.S. Army, the USEPA and IEPA.

No activities were observed that would have violated the ICs during the site inspection.

4.4.2 ICs for Contaminated Areas Transferred to the State (JADA)

The ICs required for property conveyed from the U.S. Army to the State of Illinois (Joliet
Arsenal Redevelopment Authority [JADA]) have been implemented as Land Use Restrictions
and Covenants and Groundwater Restrictions and Covenants recorded on the deeds. This
information is in addition to detailed descriptions of the environmental condition of the property.

Two quit claim deeds have been conveyed from the U.S. Army to JADA. A Memorandum of
Agreement (MOA) included with the deeds, or included by reference, details requirements for
compliance, and enforcement, and annual reporting requirements associated with the ICs. Legal
descriptions and parcel and tract maps annotated with special groundwater restriction areas are
also included as exhibits to the individual deeds. Copies of these documents are included in
Attachment 12, and are described in chronological order as reference documents 1, 3,4 and 5. A
figure depicting the transferred areas color-coded and annotated with the appropriate deed
reference document information is presented as Attachment 12, Figure A12-2.

The Land Use Restrictions and Covenants and Groundwater Restrictions and Covenants
recorded on all of the deeds granted to JADA are generally the same. With limited exceptions as
detailed in the deeds, the deeds generally state that the land shall be used for commercial and
industrial parks and shall not be used for residential, educational, child or adult care, landfill,
quarry, incineration, or concrete or asphalt batching purposes. Additionally, existing or future
groundwater monitoring well shall not be used, moved, accessed, modified, removed, disturbed,
close, abandoned, or otherwise harmed or destroyed. The IC objectives, standards, and restrictions
are fully described and clearly stated in the deeds and MOA.

The deeds generally state that restrictions are necessary to ensure the protection of human health and
the environment, and that the covenants that the restrictions therein shall run with the land and shall
be binding upon the Grantee, its successors and assigns, future owners, heirs, and executors. The
deeds also require that the land use restrictions and covenants be included in all subsequent lease,
transfer, or conveyance documents for all or any part of the deeded tracts. Further, the deed states
that failure to include the land use restrictions and covenants in all subsequent lease, transfer, or
conveyance documents shall not abrogate the status of these restrictions and covenants as binding
upon Grantee, its successors and assigns, future owners, heirs, and executors.

The deeds generally state that the Grantee (JADA) shall not knowingly or negligently undertake or
allow any activity on or use of the deeded property that would violate the land use restrictions
and covenants, and that the land use restrictions and covenants are enforceable by the U.S.
Army.
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Groundwater Restrictions for land within the GMZ generally state that JADA and future owners shall
not use the groundwater above the Maquoketa confining bed for potable purposes and shall not cause
any increase the volume or area of the contaminated groundwater, damage the confining layers, or
create pathways of exposure to human or ecological receptors from the contaminated groundwater.
All laws and regulations that are applicable to the safe and proper management, discharge, disposal,
or treatment of any shallow groundwater encountered shall also be complied with.

Additional restrictions applicable to specific parcels of land included in the deeds generally state that

JADA or future owners shall not use the contaminated groundwater; and shall not drill, construct,
pump, or use groundwater supply wells.

Table 9 - Institutional Controls Summary For Land Transferred to JADA

Media, Engineered Controls, & Areas | IC Objective Title of Institutional Control
that Do Not Support UU/UE Based on Instrument Implemented
Current Conditions. (note if planned)
Soil - e Prohibit residential, Restrictive Covenant recorded
The area of land restricted to commercial educational, child or in the following documents at
industrial cleanup use is identified in adult care use the Will County Recorder’s
Attachment 12, Figure A12-2. Office:
Groundwater — e Prohibit potable use of
The areas designated as Groundwater contaminated water e Document Number
Management Zones and Groundwater e Prohibit activities that 20000086264 8/9/2000
Restriction Areas are identified in could influence flow
Attachment 12, Figure A12-2. or damage confining | e Document Number
layers 200402130025145
e Require proper 3/15/2002
management or
disposal of e Document Number
contaminated water 200504190064066
e Prohibit ground water 3/25/2005
supply wells and any

use of contaminated
groundwater in the
Groundwater
Restriction Areas

e Prohibit Interference

Remedy Components with Remedy
Components- do not
damage monitor wells.

e Permit unrestricted
Army access for
remediation,
monitoring, operation
and maintenance

e No landfills, quarries,
concrete or asphalt
batching, or
incineration.
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4.4.2.1 Adherence to ICs — Property Conveyed to JADA

With the exception of the Will County Landfill Parcel and Federal to Federal transfers, all other
property transfers have been conveyed to JADA (Refer to Reference Documents 1,3,4 and 5 in
Attachment 12). The initial deeds all include the ICs described above.

The majority of the property transferred to JADA in the MFG Area was conveyed by deed or by
assignment to Centerpoint Intermodal LLC (CPI) and CenterPoint Realty Services Corporation
(CRSC), as part of the Deer Run Industrial Park. Although much of the land conveyed to CenterPoint
has been subsequently conveyed to other entities, CenterPoint has retained the obligation for annual
reporting of adherence to ICs contained in the MOA included in the initial deed. Current property
ownership is depicted on a figure and the inset table, included as Attachment 12, Figure A12-3. In
accordance with the documents that transferred industrial property with restrictions and
covenants, CenterPoint has submitted annual letter reports to the U.S. Army attesting that no
violations of same have occurred for every year except for 2008. Copies of the most recent reports
are presented in Attachment 12 to demonstrate that the reports are received. These reports are
copied to USEPA and IEPA. However, the letter reports do not make it clear whether the reports
cover the entire extent of the areas conveyed from JADA to CenterPoint and it is not apparent in the
conveyance documents reviewed whether the reporting obligations for property in the Deer Run
Industrial Park conveyed by CenterPoint have changed. No activities were observed that would have
violated the ICs during the site inspection.

A significant amount of the property transferred to JADA in the LAP Area has been subsequently
conveyed to others including the International Union of Operating Engineers, Prairie Craftsman,
LLC, and Prologis Logistics Services, Inc. This area of JOAAP is referred to as the Island City
Development. Current property ownership is depicted on a figure and the inset table, included as
Attachment 12, Figure A12-3. To date, none of the required annual letter reports required for these
properties have been submitted. No activities were observed that would have violated the ICs during
the site inspection.

4.4.3 ICs for Contaminated Areas Transferred to Will County

The ICs required for property conveyed from the U.S. Army to Will County have been
implemented as Land Use Restrictions and Covenants and Groundwater Restrictions and
Covenants recorded on the deeds. This information is in addition to detailed descriptions of the
environmental condition of the property.

One quit claim deed was conveyed from the U.S. Army to Will County. Legal descriptions and
parcel and tract maps annotated with special groundwater restriction areas are also included as
exhibits to the deed. A copy of the deed is included in Attachment 12, reference document 2).
A figure depicting the transferred area color-coded and annotated with the appropriate deed
reference document information is presented as Attachment 12, Figure A12-2.

The Land Use Restrictions and Covenants and Groundwater Restrictions and Covenants
recorded on the deed granted to Will County generally state that the property may only be
developed and utilized for landfill purposes and prohibits the development of the property for
residential purposes and prohibits the use of groundwater within the glacial drift and Silurian
dolomite aquifer and above the Maquoketa confining bed for human consumption. The deed
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restrictions generally state that Will County and future owners shall not undertake or allow any
activity on or use of the Property that would violate the land use and groundwater use restrictions
contained herein. The IC objectives, standards, and restrictions are fully described and clearly
stated in the deed. The deed requires that the restrictions be binding on the Will County, its
representatives, agents, contractors, successors and assigns, future owners, heirs and executors, and
shall be included in all subsequent deeds, leases, transfer or conveyance documents and shall run

with the land.

Table 10 - Institutional Controls Summary For Land Transferred to Will County

Media, Engineered Controls, & Areas
that Do Not Support UU/UE Based on
Current Conditions.

IC Objective

Title of Institutional Control
Instrument Implemented
(note if planned)

Soil —

The area of land restricted to commercial
industrial cleanup use is identified in
Attachment 12, Figure A12-2.

e Prohibit residential,
educational, child or
adult care use

Groundwater —

The areas designated as Groundwater
Management Zones and Groundwater
Restriction Areas are identified in
Attachment 12, Figure A12-2.

e  Prohibit potable use of
contaminated water

e Prohibit activities that
could influence flow
or damage confining
layers

e Require proper
management or
disposal of
contaminated water

e Prohibit ground water
supply wells and any
use of contaminated
groundwater in the
Groundwater
Restriction Areas

Remedy Components

e Prohibit Interference
with Remedy
Components- do not
damage monitor wells.

e Permit unrestricted
Army access for
remediation,
monitoring, operation
and maintenance

e No landfills, quarries,
concrete or asphalt
batching, or
incineration.

Restrictive Covenant recorded
in the following document at
the Will County Recorder’s
Office:

Document Number
200204120063838
4/12/2002
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4.4.3.1 Adherence to ICs - Will County Landfill

There is no requirement for annual reporting included or referenced in the deed granted to Will
County. Mr. Dean Olsen, Will County Waste Services, was interviewed during our site visit and
indicated that there have been no changes or concerns regarding ICs or access controls at the site.
The site is used only for landfill operations. The site is secured at night at both the Prairie View
Lane entrance and the Main landfill entrance. All secondary access gates are padlocked when
not in use, and site inspections are conducted on a regular basis to verify that they remain locked.
There is limited access to the forest service, and there is no public access. No activities were
observed that would have violated the ICs during the site inspection.

4.4.4 Summary of ICs for GOU Sites

robust set of ICs have been designed and implemented for all transferred properties that are no
longer under the direct control of the U.S. Army. These ICs are protective of human health and
the environment and protect the integrity of the remedy. Similar effective ICs are likely to be
employed on subsequent property transfers as soil remediation is completed at the remaining
sites although some sites including L3, M11, and M13 will require additional ICs that prohibit
interference with the landfill caps.

Adherence to the ICs for land transferred to the USDA FS is very well documented. Adherence
to the ICs for land transferred to non-Federal entities is not well documented.

For those properties in the MFG Area that were transferred from from JADA to CenterPoint, the
responsibility for submission of annual reports was assigned to CenterPoint and was documented
by CenterPoint for all years up to 2007. However; it is not clear whether the annual reports
submitted by CenterPoint include properties that were transferred from CenterPoint to other
entities. According to the U.S. Army, Pre-Transfer notification and copies of related deeds
and/or leases have not been provided to the U.S. Army, IEPA and USEPA as required in the
initial deeds. Additionally, no written notice has been provided to the U.S. Army with respect to
the assignment of the duties and obligations imposed by the MOA from CenterPoint to
subsequent property owners, and no written concurrence has been provided by the U.S. Army.
Therefore, it appears that the responsibility for reporting and other the duties and obligations
imposed by the MOA for the property described above remains with CenterPoint at this point in
time. The Will County Property Appraiser’s GIS system indicates that one 13-acre parcel in the
MFG Area is owned by JADA. No annual reports have been received by the Army for the
JADA-owned property in the MFG Area.

No annual reports have been received by the Army for the property currently and formerly
owned by JADA in the LAP Area. No written notice has been provided to the U.S. Army with
respect to the assignment of the duties and obligations imposed by the MOA from JADA to
subsequent property owners, and no written concurrence has been provided by the U.S. Army.
Therefore, it appears that the responsibility for reporting and other the duties and obligations
imposed by the MOA for the referenced property remains with JADA at this point in time.
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There is no requirement for annual reporting included or referenced in the deed granted to Will
County. Information obtained during the site visit for the Five Year Review indicates that Will
County is familiar with, and in compliance with the requirements of the ICs.

Table 11 - Summary of Implemented Institutional Controls for GOU Sites

Access Institutional
= Controls Controls @
2 2 5 z:
- v = ° g < s
2 o 5 2 5 5 3 s z &
g | 2lEz| 5% |2288| 3 £ & %
> | T|EE| 2% | E€5 5 £ N s
2 % | 5|28 §8% |E523 s 5 = 23
% QO A A& A | €08 = o O = =
Not Refer to Semi-
L1 GRUI | Yes | Yes No Required | Prairie U.S. Army Attachment 1 Annual
Not Refer to Semi-
L2 GRU1 | Yes | Yes No Required | Prairie U.S. Army Attachment 1 Annual
Not Refer to Semi-
L3 GRU1 | Yes | Yes No Required | Prairie U.S. Army Attachment 1 Annual
Not Refer to Semi-
L14 | GRUI | Yes | Yes No Required | Prairie U.S. Army Attachment 1 Annual
Not Refer to Semi-
MI GRU2 | No | Yes No Required | Prairie U.S. Army Attachment 1 Annual
Not Refer to Semi-
M3 | GRU3 | No | Yes No Required | Prairie U.S. Army Attachment 1 Annual
Elwood
Yes - Through Intermodal, Refer to Semi-
M5 | GRU2 | No | Yes Deed 2007 Industrial | Centerpoint Attachment 1 Annual
Not Refer to Semi-
M6 | GRU2 | No | Yes No Required | Industrial | U.S. Army Attachment 1 Annual
Yes - Through U.S. Army, Refer to Semi-
M7 | GRU2 | No | Yes Deed 2007 Industrial | Centerpoint Attachment 1 Annual
Elwood
Yes - Through Intermodal, Refer to Semi-
M8 | GRU2 | Yes | Yes Deed 2007 Industrial JADA Attachment 1 Annual
USDA FS,
CTT LLC,
GA.
Pacific,
Yes - Through | Industrial | Village of Refer to
M10 | GRU3 | No | Yes Deed 2007 /Prairie Elwood Attachment 1 None
Yes - Through U.S. Army, Refer to Semi-
MI13 | GRU2 | Yes | Yes Deed 2007 Industrial | Centerpoint Attachment 1 Annual
Notes:
1. Perimeter fencing surrounds the entire LAP area to prevent unauthorized access to the sites.
2. Only properties that have been transferred by deed, currently have active deed restrictions.
3. A portion of Site M13 has been transferred the State of Illinois. The parcel of land containing the capped M13
landfill (containing SRUG soils), remains under the ownership of the U.S. Army.
4. In all cases the GMZ boundary extends to the base of the Silurian dolomite.

47



August 2009 Final — Second Five-Year Review Report
WI120QR-08-D-0009/0002 JOAAP — Groundwater Operable Unit

4.4.5 Recommendations to Enhance Implementation of ICs

Adherence to the ICs for land transferred to the USDA FS is very well documented and is
updated annually in the Prairie Plan. The Prairie Plan identifies the areas that are under
restriction, the objectives of the ICs, and the mechanisms required to achieve them. One
recommendation to enhance the level of assurance and documentation that the ICs are properly
implemented is to annually follow-up on the Prairie Plan with a short meeting or teleconference
with minutes to verify and document that the ICs are fully understood. Consideration should also
be given as to whether use of the State’s one-call system can be used enhance long-term
protectiveness of the remedy.

It is recommended that a clear understanding of current roles and responsibilities with respect to
monitoring, reporting, and enforcement of compliance with the ICs be developed for property
that was transferred to non-Federal entities. This could be accomplished in a systematic manner,
starting with JADA and CenterPoint.

JADA and CenterPoint should be informed of the U.S. Army’s understanding of their current
responsibilities as established in the initial deeds and MOA, and should be asked to provide a
letter concurring with the U.S. Army’s understanding or provide additional information for
clarification if they do not concur with the U.S. Army’s understanding. At the same time, or
subsequently, all other property owners of record in areas subject to ICs should be provided with
a notification to ensure and document that they have been made aware of the environmental
condition of property, ICs, and of the duties and obligations imposed by the MOA.

After it has been determined which entities are responsible for reporting for each property in
areas subject to ICs, notification should be sent to each responsible entity reminding them of the
deed restrictions duties and obligations. The notification should request that they provide a letter
or report summarizing the current land use, any changes in land use during the previous year, any
changes in land use during the previous year, any activities or excavations which disturbed the
ground or groundwater, and any uses of groundwater. The letter or report should also summarize
any anticipated changes in land use, property ownership, or any activities or excavations which
may disturb the ground or groundwater, and any anticipated uses of groundwater, during the
coming year.

The notification should stipulate that the letter or report that the property owners provide should
state that, to the best of their knowledge, they have not violated any of the restrictions or
covenants set forth in the initial deed. If any of the restrictions or covenants set forth in the
initial deed have been violated, further explanation should be provided. A similar notification
should be sent to Will County, regarding the landfill property; however, it should be worded
differently, as there is not a requirement for such a report specified in the deed for that property.

It is recommended that the notifications explicitly state that compliance is required and if
necessary enforcement through the civil courts may be pursued to ensure that land use
restrictions are maintained and verified. It is recommended that all such notifications be sent out
simultaneously and include a one-month response time in order to minimize the administrative
burden of tracking compliance. A spreadsheet should be maintained to facilitate tracking of
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inbound and outbound correspondence and reports, requirements for follow-up and potential IC
compliance issues and enforcement actions.
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5.0 PROGRESS SINCE THE LAST FIVE-YEAR REVIEW

Source removal of impacted soils has been completed for all SRUs at Sites in the GOU. Interim
and final remedies were started at several of the SRUs during the first Five-Year Review period,
and were completed during the current Five Year Review period, and several others have been
started and completed within the current review period. According to the RAOs established in
the October 1998 and June 2004 RODs, all actions required to achieve closure status for SRUs at
Sites included in the GOU have been completed; however, Final Closure Reports for soils have
not been approved for Sites L2 and L3 in GRUI and Sites M1, M3 and M13 in GRU?2 as of the
writing of this review.

The progress of natural attenuation of groundwater has been monitored on a semi-annual basis

since 1998. Changes to the long term monitoring plan were in progress at the time of this
review.
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6.0 FIVE-YEAR REVIEW PROCESS

6.1 ADMINISTRATIVE COMPONENTS

The Second Five-Year Review of the GOU at JOAAP was performed by AEROSTAR, under
contract to the USACE, on behalf of the United States Army. Representatives from the USEPA
and IEPA were notified of the initiation of the second five-year review during monthly project
management meetings.

Components of the Five-Year Review included:

Community Involvement;

Document Review;

Data Review;

Site Inspection;

Local Interviews; and

Five-Year Review Report Development and Review.

The review team included members from the AEROSTAR project management and technical
advisory staff with expertise in construction management, engineering, hydrology, chemistry,
environmental regulations, and risk assessment. Mr. Thomas Barounis of the USEPA and Ms.
Nicole Wilson of the IEPA assisted in the review as representatives for the support agencies.

The schedule of project activities extended from October 2008 to August 2009.

6.2 COMMUNITY INVOLVEMENT

Community involvement through the Restoration Advisory Board (RAB) has been ongoing and
the schedule for the Second Five Year Review was discussed informally during RAB meetings
during the first half of 2008. In addition, correspondence between the regulators and the U.S.
Army relating to the Five Year Reviews is copied to the RAB Secretary.

A public notice of the availability of the Five Year Review and associated public comment
process was posted in the daily Joliet Herald News and the weekly Wilmington, Illinois Free
Press Advocate. A copy of the public notice is included as Attachment 2.

6.3 DOCUMENT REVIEW

This Second Five-Year Review consisted of a review of relevant documents including remedial
design reports, closure reports, work plans, O&M records, facility records, and the October 1998
and June 2004 RODs. Applicable soil clean-up standards, as listed in the October 1998 and June
2004 RODs, were also reviewed. A list of documents that were reviewed during the Second
Five-Year Review is presented in Attachment 3.
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6.4 DATA REVIEW

Baseline groundwater monitoring was conducted during the summer and fall of 1998 as part of
the RD for the GOU. Previous groundwater analytical data had been collected during the many
phases of RI work conducted at the site. Since the implementation of the GOU RD/RA Work
Plan, semi-annual groundwater monitoring has been conducted at JOAAP as part of the
monitored natural attenuation remedy.

A framework for LTM of the GOU was presented in the 1998 ROD. A detailed work plan for
LTM was developed during the RD Phase. A sampling schedule presented in the GOU Final
Groundwater RD/RA Work Plan included a list of monitoring wells that were to be sampled,
with sampling frequencies and analytical requirements.

A database of groundwater analytical data pertaining to JOAAP from RI through LTM was
created and maintained by contractors performing the O&M activities for the GOU. This
database was used to produce tables and determine trends for this Five-Year Review. Historical
data summary tables for explosives, VOCs, and indicator parameters (including sulfate) are
presented in Attachment 4. The historical data summary tables were reviewed to verify that all
scheduled analyses listed in the GOU Final Groundwater RD/RA Work Plan were completed
during the current Five Year Review period.

The US Air Force Center for Environmental Excellence BIOSCREEN model was chosen at the
GOU RD/RA Work Plan preparation stage to model potential contaminant travel distances to
evaluate whether GMZs assigned to GOU sites would be appropriate. The BIOSCREEN model
was also used to evaluate potential contaminant travel distances during the First Five-Year
Review period. To remain consistent with previous methodologies, BIOSCREEN was also used
to model contaminant transport for the current review period.

6.4.1 Trend Analysis

Groundwater elevation trends and relationships between groundwater elevation and contaminant
concentrations were evaluated for this review. Plots of groundwater elevation versus time for
monitor wells at each GRU site are presented in Attachment S. A comparison between
groundwater elevation trends for dry season wet season (April through September) and (October
through March) months was also made. These data plots presented in Attachment 6
demonstrate that although groundwater elevation is generally seasonal and related to
precipitation, it is subject to influence by unseasonal events and anomalous seasonal trends. The
data plots presented in Attachment 7 demonstrate that there is generally a discernable
relationship between groundwater elevation and contaminant concentration; therefore, it follows
that there will frequently be a bias in the contaminant concentration data related to the
groundwater elevation which must be considered when attempting to evaluate trends in
contaminant concentration. Higher contaminant concentrations are generally detected during
sampling events where the groundwater elevation is observed to be higher; however, the
observed trends in this relationship may be inverse, from site to site. A possible explanation for
this disparity may be that the groundwater acts to flush or desorb contaminants from the
formation and into the groundwater at some sites and may serve to dilute contaminants at other
sites.
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Semi-annual groundwater sampling has been conducted since the baseline sampling event during
summer and fall 1998. Historical laboratory analytical results for explosives compounds and
sulfate were used to produce plots of selected COC concentrations versus time. These plots are
presented in Attachment 8 and were used to evaluate the effectiveness of natural attenuation at
each of the sites. The compounds evaluated were selected based on the COC with the greatest
historical concentration relative to its RG. If more than one well was available at a site for trend
analysis, wells were preferentially selected where historical RG exceedances were the greatest.
Exponential curve fitting was applied to these data plots to calculate first-order rate decay
constants and predict estimated clean-up times for the GOU sites, as specified in the ROD.
Mann-Kendall and Mann-Whitney U statistical tests were used to evaluate whether statistically
valid trends could be documented in the historical dataset evaluated for this review. These steps
provided conservative data sets with a sufficient number of detected concentrations from which
estimated COC reduction rates may be calculated to project site clean-up times. Specific trends
for each site are discussed in the appropriate subsections of Sections 7.2 through 7.4.

6.4.2 Estimated Clean-up Time Calculation

The projected site clean-up times for specific COCs are based on trend analyses to estimate
reduction rates at selected wells for individual sites. Estimates of COC reduction rates are
determined by fitting an exponential curve through each graph produced in the trend analysis
performed in Section 6.4.1. The exponential model (y=exp(x)) is the typical governing equation
describing first-order biological degradation (C/Cy = exp(-kt)) and is the model used by most
contaminant transport models to describe the biological degradation component of the transport
equation (EPA, 2002, Calculation and Use of First-Order Rate Constants for Monitored Natural
Attenuation Studies. EPA/540/S-02/500). Where:

C = the predicted concentration at time t,

Cy = the concentration at time zero,

k = first-order decay rate

t = is the time (years) it takes for concentration Cy to degrade to concentration C

Where data are sparse and no distinct trend is apparent, an exponential curve was used to
maintain consistent results. The clean-up time (t) was then calculated using the highest observed
concentration as Cy. The calculated value of t was then added to the date when the highest
observed concentration was detected to get an estimated clean-up year. Graphs and curve fitting
analyses for determining first order decay rates are presented in Attachment 8. The graphs used
to estimate projected clean-up time have R? values displayed. The R? value is an indicator of
how well the equation for the fitted exponential curve represents the observed data. An R”value
equal to 1.0 is an exact fit, and values that approach zero suggest a very poor fit. For this
analysis, R? values were generally low because of large variability in the observed data. Clean-
up times calculated from trend analyses that have exponential curves with R? values closer to
zero than one will likely be less reliable. Plotting site data and applying a best-fit exponential
curve is a standard way to calculate first-order rate decay constants and predict estimated clean-
up times. R? values have been included on trend analyses presented as Attachment 8. For
additional information regarding this analysis and an example calculation for projected clean-up
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times, refer to Attachment 9. A summary of projected clean-up times derived through these
calculations is presented in Table 12.

Table 12 — Estimated Cleanup Times
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2,4,6-TNT 9900 2.00E-05 2007 9.5 340 952 2959
L MW131 1,3,5-TNB No downward trend detected 5.1 340 NA NA
2,4,6-TNT 40.8 2.00E-04 1983 9.5 340 20 2003
1,3,5-TNB 9.2 3.00E-04 1983 5.1 340 5 1988
L2 MW404 RDX 640 6.00E-04 1991 2.6 20 25 2016
L3 MW412 RDX 390 6.00E-04 2004 2.6 50 23 2027
MW508 RDX 840 6.00E-04 1993 2.6 80 26 2019
L14 MW511 RDX 340 6.00E-04 1995 2.6 80 22 2017
MW512 RDX 300 6.00E-04 2005 2.6 80 22 2027
Ml Multiple wells Sulfate Upward Trend Observed 400000 | 50 NA NA
2,4,6-TNT 16.7 6.00E-04 1998 9.5 50 3 2001

M5 MW207/207R
2,6-DNT 5.53 3.00E-04 1998 0.42 50 24 2022
2,4-DNT 3200 3.00E-04 1988 0.42 50 82 2070
MW210/210R 2,6-DNT 1400 6.00E-04 1988 0.42 50 37 2025
2,4,6-TNT 820 1.00E-03 1988 9.5 50 12 2000
2,4-DNT Upward Trend Observed 0.42 50 NA NA
2,6-DNT Upward Trend Observed 0.42 50 NA NA

MW212R

M6 2,4,6-TNT 3200 3.00E-04 2004 9.5 50 53 2057
2-Nitrotoluene Upward Trend Observed 62 50 NA NA
MW307 2,4,6-TNT 21.6 3.00E-04 1991 9.5 50 8 1999
2,4-DNT 14500 6.00E-04 1999 0.42 50 48 2047
MW652 2,6-DNT 14500 6.00E-04 1999 0.42 50 48 2047
2,4,6-TNT 3400 3.00E-04 2005 9.5 50 54 2059
2-Nitrotoluene 98000 6.00E-04 2005 62 50 34 2039
2,4-DNT 53.2 3.00E-04 1981 0.42 50 44 2025
M7 MW124/124R RDX 46 6.00E-04 1985 2.6 50 13 1998
PCE 6 3.00E-04 1985 5 50 2 1987
M8 MW148 PCE 7 3.00E-04 2000 5 50 3 2003
MW321 2,4-DNT 120 3.00E-04 1991 0.42 50 52 2043
M13 2,4,6-TNT 14 6.00E-04 2005 9.5 50 2 2007
MW350 2,4-DNT 43 3.00E-04 1991 0.42 50 42 2033
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Projected cleanup times are only approximations based on conservatively estimated COC
reduction rates. The target concentration used to calculate the cleanup time for site remediation is
the compound-specific RG. The calculated clean-up time is for a specific compound to attenuate
below its RG. The COC reduction rate includes the physical, chemical, and biological
attenuation mechanisms active within the aquifer. Discussions of specific site clean-up times are
included in the appropriate sub-sections of Sections 7.2 through 7.4.

6.4.3 Mann-Kendall and Mann-Whitney U Statistical Tests

oratory analytical results for groundwater obtained during the LTM were evaluated using the
Mann-Kendall analysis. The Mann-Kendall analysis is a nonparametric statistical test used to
evaluate whether there are statistically valid trends in groundwater contamination concentrations
in a monitoring well. The software used for this analysis for the current and previous Five Year
Reviews was obtained from the Wisconsin Department of Natural Resources, and is set up to
analyze data from the ten most recent monitoring events with a consistent time-lapse between
events. The test does not evaluate the rate at which concentrations are changing over time.

The Mann-Kendall Test is not valid for data that exhibit seasonal behavior. For data exhibiting
seasonal behavior, testing only data from the seasons with the highest contaminant
concentrations may produce valid results. To demonstrate that natural attenuation is effective,
the statistical test must show decreasing contaminant concentrations at an appropriate confidence
level. The Mann-Kendall analysis gives result at both the 80% and the 90% confidence level. If
no trend exists at the 80% confidence level, the test will indicate whether the detections in a well
are stable. Non-stable results indicate that there is too much scatter in the data to make a valid
determination.

The Mann-Kendall analysis does not take into account the magnitude of scatter in the data. A
data set with a great deal of scatter may return a Mann-Kendall analysis indicating there is no
trend, when, in fact, no conclusion can be drawn regarding the trend because of data variability.
In this case, additional data collection may be necessary to determine that the plume is stable,
declining, or increasing. As a simple test, the coefficient of variation (CV) can provide an
indication of the scatter in the data. The CV should be less than or equal to 1 to indicate that the
no-trend hypothesis also indicates a stable plume configuration.

Historical plots of groundwater elevation and contaminant concentration data indicate that the
groundwater elevation does not vary regularly with the seasons and also indicates the
contaminant concentrations are often affected by differences in groundwater elevation. These
variations can result in a great deal of variability or scatter in the data that may make it difficult
to determine a trend; therefore in order to provide an additional level of evaluation, the Mann-
Whitney U test was also used to evaluate the data for trends.

The Mann-Whitney U test is applicable to data that may or may not exhibit seasonal behavior.
The software used to complete the Mann-Whitney U tests was obtained from the Wisconsin
Department of Natural Resources, and is set up to analyze data from the eight most recent
monitoring events with a consistent time-lapse between events. The Mann-Whitney U test gives
result at the 90% confidence level.
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As was done during the trend analysis, the Mann-Kendall and Mann-Whitney U tests were
performed on data from wells exhibiting the highest concentration at each site. Groundwater
analytical data and groundwater elevation data were plotted to determine if seasonal variability
in the data was apparent. Groundwater analytical results appeared to vary with groundwater
elevation irrespective of the season. In many cases concentrations appear to increase with
increasing groundwater elevation. In other cases concentrations appear to decrease with
increasing groundwater elevation. This could merely indicate a lag in the response time between
rising or falling groundwater and the resultant change in concentration.

Data from all wells evaluated using the Mann-Kendall test were segregated according to the
season collected and were re-analyzed. Any data collected during October through March was
assumed to be dry season data and any data collected during April through September was
assumed to be wet season data. These ranges were selected based upon on average historical
precipitation data for the area collected since 1871.

Mann-Kendall and Mann-Whitney U analyses are presented in Attachment 10 and are
summarized by site. Discussions of statistical trend analysis results by site have been included in
the appropriate sub-sections of Sections 7.2 through 7.4.

Because the wells exhibiting the highest concentrations are normally associated with majority of
contaminant mass at a site, the trends exhibited by these wells will provide an indication to what
is occurring near the historical sources of contamination at each site.

Decreasing trends near a source will indicate a likelihood that natural attenuation is occurring.
An increasing trend near a source may indicate additional source loading to groundwater and
consequently a growing plume; however in this case, increasing trends at wells near sources are
expected because removal activities that are currently ongoing or recently completed will have
likely mobilized contaminants causing spikes in groundwater concentrations. The use of
statistical trend tests was limited to the same wells used in the other analyses for consistency in
reporting results.

6.4.4 Modeling

Evaluation of appropriate groundwater model types was completed for JOAAP groundwater
sites. Although three different model complexities were identified and discussed in the 35%
Groundwater RD Report, the site-specific plume information, expected data output, and
perceived data usage affected the model selection. Ultimately, one groundwater model was
identified as being capable of providing information to justify monitored natural attenuation
through enumeration of expected transport distance from known contaminated well locations.

For the purposes of the RD, and now during the Five-Year Review process, BIOSCREEN was
used to predict the distance the plume will extend from the source area(s) at each site. The most
contaminated monitoring well at each site was chosen to identify the distance from the suspected
source to the GMZ. Iterative model runs were completed to evaluate the potential for
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contaminant migration in excess of RGs to locations at or beyond site GMZs. BIOSCREEN
modeling run results for this Five-Year Review are included in Attachment 11.

The assumptions necessary for model inputs are extremely conservative and, therefore, the
predicted distances of RG exceedances are likely much further from the source than what
sampling results have actually shown them to be. For example, the input for source half-life was
set as infinite. Other examples of conservatism in the model include no retardation factors being
applied, despite favorable site conditions for retardation, and for many of the sites, no decay
coefficient was incorporated into the model.

During the RD, decay coefficients incorporated into model runs were for RDX and TNB and
were obtained from the Waterways Experiment Station (WES) report that evaluated the
feasibility of natural attenuation at Site L1 (WES, 1998). Except for Site LI-MW131 and Site
M6-MW212, the decay constants that were incorporated into the current BIOSCREEN analysis
were obtained from projected clean-up times calculated in Section 6.4.2. The decay rate used in
the BIOSCREEN Model for Site L1-MW131 was obtained by calculating the bulk decay rates
between MW 131 and MW212 between July 1999 and October 2007, and then averaging the
results of each bulk decay rate.

The bulk decay rates for each monitoring period were calculated following EPA’s Calculation
and Use of First-Order Rate Constants for Monitored Natural Attenuation Studies, November
2002. The highest and lowest bulk decay rates were also projected out (in distance) to the RG
value for the constituent evaluated to determine the predicted distance the plume could migrate
without the effects of retardation or dispersion. The average bulk decay rate was also calculated
between at Site M6-MW212 and MW 123 and was used as the decay rate in the BIOSCREEN
Model. The calculations of the bulk decay rates are included in Attachment 8.

A summary of the BIOSCREEN modeling inputs, results and first order decay rate constants is
presented in Table 13. The table also includes the distances that COCs may travel before
concentrations are predicted to attenuate to the RG. Discussions of BIOSCREEN modeling
results by site have been included in the appropriate sub-sections of Sections 7.2 through 7.4.
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Table 13 - BIOSCREEN Inputs and Estimated Transport Distances
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Mwizl | 327 | 4670 | 365803 | 00120 | s | <1000 | <1000 ~370 10
L1 TNB ~620
MW131 2&? 9900 NA 0.0083" | 95 NA <1400 ~875
L2 | MW404 RDX 640 | 2.97E-03 0.21 2.6 | <1500 <750 NC
L3 | MW412 RDX 390 2.97E-03 0.11 2.6 <35 <900 NC
L14 | MW508 RDX 840 | 2.97E-03 0.73 2.6 | <1500 <300 NC
M6 MW212R | 2,4-DNT | 17000 NA 0.46") | 0.42 | <5000 <800 ~800 to 900
MW315 | 24-DNT | 8.9 NA 0.37 0.42 <5 <25 NC
M7 | MWI124 | 2,4-DNT | 53.2 NA 0.11 0.42 <5 <450 NC
MI3 | MW321 | 24-DNT | 120 NA 0.22 0.42 | <450 <2100 NC

NC = Not Calculated, NA = Not Available, (1) = Decay Rates calculated from via the Bulk Attenuation Method

6.5 SITE INSPECTION

Representatives from AEROSTAR conducted site inspections on October 22 and 23, 2008. The
purpose of the inspections was to assess the current site conditions, evaluate the integrity of
historical and current RA activities, evaluate current access controls and use restrictions, and
evaluate the feasibility of proposed RA activities at each respective site. Inspection of individual
monitoring wells is conducted by the O&M contractor as part of each semiannual groundwater
monitoring event. These inspection activities include monitoring well inspection for condition,
functionality, and security.

6.6 INTERVIEWS

Interviews were conducted with various parties affiliated with the JOAAP project and sites. An
interview was conducted on October 22, 2008 with the RAB co-chair, Reverend Alvin Abbott.
Discussion was directed toward the impacts on, and concerns of, the community in relationship
to the historical, current and future activities at JOAAP. A copy of the interview questions and
responses from Rev. Abbott are included in Attachment 13.

An interview was also conducted with JOAAP Site Manager, Mr. Arthur Holz. Interview
questions/discussion were directed toward the performance and management of the JOAAP
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project. A copy of the interview questions and responses from Mr. Holz are included in
Attachment 13.

An interview was conducted with the Waste Services Manager for Will County Waste Services,
Mr. Dean Olson. Discussion and questions were directed toward assessing new information
regarding site operations, evidence of contamination, or changes regarding enforcement of
institutional and access controls at the Will County Landfill. A copy of the interview questions
and responses from Mr. Dean Olson are included in Attachment 13.
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7.0 TECHNICAL ASSESSMENT

The following are responses to three technical assessment questions posed by the Comprehensive
Five-Year Review Guidance (USEPA, June 2001) regarding the monitored natural attenuation
remedy for the GOU. A discussion of criteria most relevant to assessing natural attenuation is
followed by a site-specific assessment. Site-specific information is presented in Sections 7.2
through 7.4 of this report. Water level information and interpreted flow directions have been
derived using data collected during the October 2007 monitoring event.

7.1 NATURAL ATTENUATION PROCESSES

The natural attenuation process is influenced by site-specific factors such as geology,
hydrogeology, chemistry, and biological reactions. Monitoring of these processes is also
influenced by short-term and long-term variations in precipitation. A discussion of each of these
criteria and other factors influencing natural attenuation processes is presented below.

7.1.1 Geology

JOAAP is located in an area termed the Central Lowlands Physiographic Province, which is
typified by sub-horizontal carbonate and clastic sedimentary rocks. These sedimentary rocks are
most often covered by varying thicknesses of sands, silts, and clays deposited during Pleistocene
glaciation.

Two glacial deposits have been identified at JOAAP. The Henry Formation is 5 to 25 ft thick
and underlies most of the central and western parts of the MFG Area. It includes sandy and
gravelly silts and distinct beds of sand and gravel. The Wedron Formation is present in the
upland area, east of the main part of the MFG Area and across the LAP Area. The Wedron
formation is a till composed of clayey silt with minor sand. The combined thickness of both
Wedron and Henry formations is reported to be generally less than 25 ft in the western part of the
MFG Area, and 60 to 70 ft in the eastern part of the MFG Area.

The rock strata in the vicinity of JOAAP dip gently to the east at a rate of about 10 ft per mile. A
previous investigation which included a photogeologic study concluded that there were two sets
of bedrock fractures in the vicinity of JOAAP, a northwest-southeast set, and a northeast-
southwest set. The frequency and orientation of these fractures could have a significant
influence on the transport of contaminants within the dolomite bedrock. The Sandwich Fault
Zone reportedly passes through the eastern portion of JOAAP, but is significantly north of the
GOU and is not believed to have an effect on groundwater flow or contaminant transport in the
GRUs.

7.1.2 Hydrogeology

Three groups of aquifers are generally recognized in the area including JOAAP. These include a
surficial aquifer within the surficial glacial sediments, a shallow bedrock aquifer, and a deep
bedrock aquifer. The shallow bedrock aquifer is composed of dolomites of Silurian Age and may
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underlie glacial sediments, or may be exposed at the land surface. The Silurian dolomite is
typically between 50 and 100 ft thick in the study area. The Maquoketa Group is about 150 ft
thick and is includes layers of low-permeability shale that serve as a regional aquitard and
separate the shallow and deep bedrock aquifer systems. The deep bedrock system underlying the
Maquoketa Group includes the Galena-Platteville Dolomite, the St. Peters Sandstone, and the
Mt. Simon Formation, and supplies most of the groundwater used in northern Illinois.

Groundwater flow in the surficial and shallow bedrock aquifers at JOAAP is generally towards
the west. The potentiometric surface across the facility ranges from an elevation of 610 to 530 ft
above mean seal level (AMSL) and varies significantly between extended wet and dry periods.

Hydrogeological characteristics at each site will influence the natural attenuation mechanisms.
These characteristics include the number of aquifers, and aquitards in which contaminants are
transported, the wvariability of hydraulic conductivity, depth to groundwater, groundwater
velocity, hydraulic gradients, and fracture flow verses laminar flow.

Groundwater elevation data collected during October 2007 well gauging activities were used to
prepare water table maps and potentiometric surface maps for the GOU sites, except Site M10.
At Site M3, monitoring wells are screened in the shallow bedrock aquifer, and therefore, no
water table map was generated. The configuration of the water table on the recent water table
maps is similar to that of the water table maps produced during the RI and during the First Five-
Year Review, and indicate consistent gradients and flow directions. The potentiometric surface
across the facility ranges from 522 to 546 ft AMSL. The horizontal component of groundwater
flow in the glacial drift and shallow bedrock aquifer systems is predominantly to the west toward
the major surface water drainages. This westerly flow in the uppermost aquifer system is evident
in the decline in the water table elevation from east to west. The predominant flow from east to
west is influenced locally by the surface topography and the larger streams in the area.

Historic water levels measured at each site were also plotted versus time. The plots were
evaluated to determine unusual fluctuations in elevations that may have occurred which might
affect groundwater flow at a particular site. These plots are presented in Attachment 5.

Groundwater elevation data collected during the October 2007 and previous sampling events
were used to calculate horizontal gradients (Table 14). Horizontal gradients are more variable in
the glacial overburden aquifer due to soil heterogeneity. Horizontal gradients were less variable
in the shallow bedrock aquifer.
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Table 14 - Horizontal Groundwater Gradient

Site

Well ID

Average Horizontal Groundwater Gradient (vertical feet per horizontal foot)

Oct-07 ‘ Oct-06 | Oct-05 | Oct-04 ‘ Oct-03 | Oct-02 | Oct-01 ‘ Oct-00 | Oct-99 | Overall

LAP

L1

MW176

MW174

MW175

MWI171

0.0141

0.0138

0.0105

0.0082

0.0075

0.0078

0.0125

0.0069

0.0074

0.0096

L2

MW3501

MW620

0.0079

0.0057

0.0154

0.0175

0.0164

0.0153

0.0208

0.0178

0.0147

0.0146

L3

MWI

MW3

0.0179

0.0189

0.0219

0.0251

0.0237

0.0215

0.0240

0.0239

0.0243

0.0225

L14

MW508

MW601

0.0047

0.0484

0.0085

0.0077

0.0077

0.0084

0.0075

0.0077

0.0079

0.0116

MFG

M1

M35

MW231

MW6438

MW104

MW643

0.0033

MW355R

MWI114R

MW354R

0.0008

0.0034

0.0006

0.0035

0.0016

0.0122

NA

0.0121

0.0024

0.0142

0.0016

0.0083

0.0024

0.0125

0.0189

0.0175

0.0154

0.0105

0.0066

M6 (N)

MW664

MW662

MW320R

MWI166R

0.0265

0.0037

0.0174

NA

0.0222

0.0211

0.0270

0.0224

0.0130

0.0185

M6 (S)

MW210R

MWI162R

MW309

MW212R

0.0076

0.0081

NA

NA

NA

NA

NA

NA

NA

NA

M7

MW363

MW661

0.0049

0.0051

0.0143

NA

0.0116

0.0144

0.0096

0.0118

0.0104

0.0103

M8

MW323R

MW342R

0.0035

0.0034

0.0015

NA

0.0004

0.0011

0.0003

0.0177

0.0143

0.0063

M13

MWI126R

MW363

0.0033

0.0052

0.0057

NA

0.0068

0.0033

0.0063

0.0035

0.0036

0.0046

AVERAGE SITE

GRADIENT

0.0078

0.0044

0.0081

0.0084

0.0087

0.0083

0.0091

0.0149

0.0113
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Groundwater elevation data were also used to calculate vertical gradients between the
overburden and bedrock for well pairs located throughout JOAAP (Table 15). Based on these
data, a downward component of flow between the overburden and bedrock is generally present
east of the outwash plain. Exceptions are noted in well pairs located adjacent to Prairie Creek in
the LAP Area, where gradients are upward, indicating that this creek is an area of shallow
groundwater discharge. Another exception is well pair MW 166 and MW320 at the TNT Ditch
(Site M6) in the MFG Area, where the vertical gradient indicates upward flow and well MW320
has occasionally been observed to be under artesian conditions. In contrast, vertical gradients
west of the outwash plain are generally considerably less than vertical gradients to the east. This
suggests that groundwater tends to flow horizontally within both the overburden and bedrock in
western portions of the site. It should be noted that west of the outwash plain, the overburden
thins to less than 5 feet in some areas; and the water table in this area is often encountered at or
near the overburden/bedrock contact.

The hydraulic conductivity of the bedrock and overburden at JOAAP was calculated from
various slug tests performed as part of previous studies and the RIs (OHM, 1997, Dames &
Moore, 1997). Overburden hydraulic conductivity values are reported to range from 1.5 x 10 to
1.8 x 107 centimeters per second (cm/sec). This range demonstrates the variability of glacial
deposits, which range from clays and silt deposits to gravelly sands in the outwash plain. The
average hydraulic conductivity of the overburden was calculated to be 1.7 x 10™ cm/sec.

Table 15 - Vertical Groundwater Gradients (LAP Area)

Well Average Vertical Groundwater Gradient (feet per foot)
Site ID Oct-07‘ Oct-06 | Oct-05 ‘ Oct-04 | Oct-03 ‘ Oct-02 | Oct-01 ‘ Oct-00 | Oct-99 Pair
LAP AREA
MW178
-0.3632 | -0.2772 | -0.4261 NA -0.7053 | -0.8321 | -0.3685 | -0.6053 | -0.8112 | -0.5486
MW176
MW172
0.0113 | -0.0220 | 0.0031 NA 0.0059 | 0.0025 | 0.0044 | 0.0069 0.0025 0.0018
MW173
L1
MW177
0.0718 | 0.1000 | -0.5155 NA -0.0485 | -0.1522 | 0.0511 | 0.1684 | -0.1684 | -0.0617
MWI171
MW401
0.0200 | 0.0402 | 0.0372 NA 0.0218 | 0.0382 | 0.0176 | 0.0213 | 0.0185 0.0269
MW610
MW621
L2 0.0781 | 0.0060 | 0.0013 NA 0.0012 | -0.0022 | 0.1353 | 0.0000 | -0.0013 0.0273
MW620
MW631
L3 0.2132 | 0.0729 | 0.0517 NA 0.0744 | 0.0343 | 0.0696 | 0.0505 | 0.0309 0.0747
MW630
MW602
e -0.1372 | -0.0859 | -0.1288 NA -0.0879 | -0.1024 | -0.1132 | -0.0882 | -0.0452 | -0.0986
L14 -
MW604
0.0252 | 0.0256 | 0.0120 NA 0.0231 0.0150 | 0.0011 0.0191 0.0261 0.0184
MW603
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Table 15 continued - Vertical Groundwater Gradients (MFG Area)

Well Average Vertical Groundwater Gradient (feet per foot)
Site ID 0ct-07‘ Oct-06 ‘ Oct-05 ‘ Oct-04 | Oct-03 ‘ Oct-02 | Oct-01 ‘ Oct-00 | Oct-99 Pair
MANUFACTURING AREA
MW640
0.0562 | 0.0147 | 0.0070 NA 0.0237 | -0.0237 | -0.0179 | 0.0194 | 0.0083 0.0110
MW351
M1
MW642
-0.0134 | -0.0207 | -0.0196 NA -0.0183 | -0.0224 | -0.0171 | -0.0173 | -0.0140 | -0.0179
MW641
MW166R
NM NM -0.0952 NA 0.0007 NM NM NM -0.9059 | -0.3335
MW320R
MW312
-0.1950 | -0.0002 | -0.0042 NA 0.0002 | 0.0000 NM NM 0.0000 -0.0332
MW311
MW651
-0.2253 | -0.2235 | -0.1892 NA -0.2678 | -0.2334 | -0.4149 | -0.1693 | -0.1789 | -0.2378
MW650
MW319
0.0015 | -0.0812 | 0.0014 NA 0.0003 | -0.0011 | -0.0010 | -0.0010 | -0.0333 [ -0.0143
MW318
MW313
0.2363 | 0.0087 |-0.2000 NA -0.0059 | -0.1148 | -0.0556 | -0.0166 | -0.0398 | -0.0143
MW654
Mé
MW653
0.0511 | -0.1909 | -0.1920 NA -0.2208 | -0.2011 | -0.1774 | -0.1684 | 0.0114 -0.1360
MW652
MW317
-0.0104 | -0.0139 | -0.0024 NA -0.0086 | -0.0090 | -0.0134 | -0.0107 | -0.0155 | -0.0105
MW316
MW310R
-0.2730 | -0.2564 | -0.2357 NA -0.2875 | -0.2140 | -0.2597 | -0.2545 | 0.3134 -0.1834
MW309
MW315
-0.0246 | 0.0027 |-0.0023 NA 0.0006 | -0.0224 | -0.0058 | -0.0063 | -0.0327 | -0.0114
MW314
MW308
-0.2290 | -0.2216 | -0.3171 NA -0.2607 | -0.3198 | -0.2094 | -0.2483 | -0.3130 | -0.2649
MW307
MW217
0.0044 | 0.0148 | 0.2821 NA 0.0877 | 0.3153 | -0.0256 | 0.1448 | 0.3351 0.1448
MW216
MWo661
M7 -0.0503 | -0.0562 | 0.0574 NA -0.0005 | 0.0635 | -0.0639 | 0.0097 | 0.0837 0.0054
MW660
MW158
NM NM -0.1062 NA 0.3438 NM 0.0092 | -0.0510 | -0.0322 0.0327
MW307
MW322
-0.0745 | -0.0973 | -0.1947 NA -0.1273 | -0.1827 | 0.0062 NM -0.2053 | -0.1251
MW321
M13 MWI26R NM -0.0308 | -0.1500 NA NM NM NM NM NM -0.0904
MW362
MW363 0.0227 | -0.0043 | -0.2656 NA NM NM NM NM NM -0.0824
MW354
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The hydraulic conductivity values calculated for bedrock are less variable and have been
observed to range from 2.0 x 10” to 1.6 x 10~ cm/sec, with an average of 4.9 x 10™ cm/sec.
These differences in hydraulic conductivity complicate the evaluation of the progress or
effectiveness of natural attenuation of the GOU sites. Groundwater flow velocities were
calculated for GOU sites using hydraulic conductivity data, horizontal gradients, and effective
porosity, (Table 16).

Table 16 - Groundwater Flow Velocities

Groundwater Flow Velocity (feet per day)
Oct- Oct- Oct- Oct- Oct- Oct- Oct- Oct- Oct-
Site 07 06 05 04 03 02 01 00 929 Average

LAP AREA

L1 0.0012 | 0.0012 | 0.0009 | 0.0007 | 0.0007 | 0.0007 | 0.0011 | 0.0006 | 0.0006 0.0009

L2 0.1206 | 0.0856 | 0.2320 | 0.2645 | 0.2479 | 0.2312 | 0.3140 | 0.2660 | 0.2222 0.2204

L3* 0.2710 | 0.2855 | 0.3330 | 0.3794 | 0.3643 | 0.3250 | 0.3622 | 0.3612 | 0.3673 0.3388

L14* 0.0723 | 0.0732 | 0.1290 | 0.1164 | 0.1164 | 0.1270 | 0.1132 | 0.1164 | 0.1194 0.1093
MANUFACTURING AREA

M1 0.0021 | 0.0021 | 0.0218 | 0.0076 | 0.0075 | 0.0089 | 0.0052 | 0.0078 | 0.0109 0.0082

M5 0.0139 | 0.0102 | 0.0274 NA 0.0408 | 0.0272 | 0.0402 | 0.3214 | 0.2619 0.0929

M6 (N) | 0.2158 | 0.0308 | 0.1410 NA 0.1804 | 0.1714 | 0.2194 | 0.1820 | 0.1056 0.1558

M6 (S) | 0.0620 | 0.0654 | NA NA NA NA NA NA NA 0.0637

M7 0.0314 | 0.0324 | 0.0903 NA 0.0734 | 0.0911 | 0.0608 | 0.0747 | 0.0658 0.0650

MS8 0.0081 | 0.0077 | 0.0034 NA 0.0009 | 0.0025 | 0.0006 | 0.0401 | 0.0324 0.0120

M13 2.5639 | 3.9290 | 4.3000 NA 5.1388 | 2.4938 | 4.7646 | 2.6450 | 2.7206 3.5695
Average
Velocity | 0.4825 | 0.6793 | 0.9124 | 1.3294 | 1.0869 | 0.5572 | 1.0171 | 0.6526 | 0.6373

7.1.3 Surface Water Hydrology

The topography at JOAAP is gently undulating. In most areas of the LAP and MFG Areas, the
land slopes towards Prairie Creek, with a general overall slope to the southwest, towards the
confluence of the Des Plaines and Kankakee Rivers. Surface elevations range from up to 700 ft
AMSL in upland areas of the northern LAP Area, down to as low as 515 ft AMSL in the
southwest corner of the MFG Area, near the Kankakee River. The LAP Area drains via several
crecks and ditches to the Kankakee River. The MFG Area drains via several creeks, ditches, and
storm water conveyances to the Des Plaines and Kankakee Rivers. The Grant Creek and Prairie
Creek basins cover the majority of the land area of JOAAP. Depending on the hydraulic
conditions the streams at JOAAP may either be net influent (gaining) or effluent (losing) with
respect to the shallow aquifer.
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7.1.4 Chemistry

The chemical characteristics of each aquifer in which a contaminant exists, the number and type
of contaminants present at a site, and the complexity of the physical/chemical attenuation
processes occurring within the aquifer will affect the rate of natural attenuation. The major
processes affecting contaminant attenuation are advection, dispersion, diffusion, sorption, and
biodegradation.

The transport of contaminants in multiple aquifers may require the calculations of multiple sets
of coefficients that describe the transport of a constituent in each of the aquifers. There are two
main aquifers affected at JOAAP, the unconsolidated aquifer and the underlying Silurian
dolomite bedrock aquifer. However, most contaminant detections occur in the unconsolidated
aquifer. The Maquoketa Shale, underlying the Silurian dolomite, is an aquitard that significantly
retards the downward movement of contaminants.

The Phase I and II RIs (OHM, 1997, and Dames & Moore, 1993, 1994) and the Proposed Plan
(U.S. Army, 1997) identified three groups of COCs at JOAAP consisting of explosives, VOCs,
and metals. The number of contaminants present at a site is also a significant factor because the
transport and decay rates are different for each compound. The physical/chemical attenuation
properties of a contaminant within each aquifer will affect its transport and decay.

7.1.4.1 Advection

Advective transport is defined as the movement of a solute with groundwater flow, such that the
entire mass of the solute follows flow lines downgradient from the source. A non-reactive
species introduced into the subsurface from a source area, following advective transport only,
would arrive at a location downgradient as a sharp concentration front, or as a slug of
contaminant. Solutes would migrate at a rate equal to the average linear velocity of the water
(Freeze and Cherry, 1979). Therefore, differential average velocities through various aquifer
matrices would result in some portion of the introduced contaminant moving through the matrix
faster than other portions. Because advection will transport contaminants at different rates in
each unit, the concentrations of contaminants measured in a composite sample collected from the
aquifer at a location downgradient would be less than at the source (Fetter, 1993). This would
provide a decrease in overall concentration of the contamination as the contaminant is
transported away from the source.

7.1.4.2 Dispersion

The tendency of a solute to spread out and mix as it moves through the aquifer is termed
dispersion. Dispersion is caused by both microscopic processes (mixing in pores, friction of
water moving around individual grains) and macroscale processes (variations in hydraulic
conductivity, aquifer stratigraphy, and tortuosity of flow paths). Dispersion will cause some of
the contaminants to move faster than predicted by the average linear velocity and some to move
slower. Mixing can occur both parallel to the groundwater flow direction (longitudinal
dispersion) and perpendicular to the flow path (transverse dispersion). Longitudinal dispersion
will result in a contaminant arriving at a location somewhat ahead of that predicted by the
average linear velocity, but at lower concentrations. Transverse dispersion will result in the
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spreading of contaminants, both horizontally and vertically, as the solute moves through the
aquifer. Although the total mass of the solute in the aquifer will remain the same, the solute
mass occupies an increasingly larger volume of the aquifer during transport and the maximum
concentration of the contaminant in the aquifer decreases with time. Mechanical dispersion can
be expressed in terms of a dispersivity coefficient (length) multiplied by the average linear
velocity (length/time) and therefore has units of L2/time.

7.1.4.3  Diffusion

Diffusion refers to the movement of a solute from regions of high concentrations to areas with
lower concentrations. Diffusion is independent of fluid flow and is mainly a function of
concentration gradients. At very low groundwater flow velocities, diffusion can be a more
important contributor than dispersion for spreading contaminant mass, whereas at higher
velocities, dispersion becomes dominant. In low permeability materials, diffusion can cause
contaminants to move considerable distances into the matrix. In situations where the aquifer is
fractured, diffusion will occur as contaminant mass moves from the fracture fluid into a lower
permeability porous matrix between fractures. This will result in the apparent loss of
contaminant mass from the fracture flow regime. Likewise, if greater concentrations of
contaminants are located in the aquifer matrix compared with local groundwater, diffusion will
result in contaminant mass transfer back from the aquifer matrix to the groundwater system.
Often this effect is observed at the latter stages of remediation as a tailing effect, when removal
concentrations reach asymptotic levels.

7.1.4.4  Sorption

Solutes may be adsorbed or disrobed by soil and groundwater organic matter present in the
aquifer. The amount of contaminant that is adsorbed is a function of soil grain size, mineral
composition, organic content, solute composition, and solid concentration. Of the variety of soil
components that can influence adsorption rates, organic carbon content and cation exchange
capacity are generally the most significant. The adsorption capacity of an aquifer is typically
expressed by the soil/water partitioning coefficient, or distribution coefficient (Kd). Kd is
typically estimated as the organic carbon/water distribution coefficient (Koc) of a specific
chemical multiplied by the soil organic carbon content (foc). The effect of the aquifer matrix on
the transport rate of organic chemicals in the saturated zone can be estimated by determining the
retardation factor (Rf) for a chemical species.
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The Rf describes the effect of sorption in decreasing the rate of contaminant transport in the
aquifer. For non-reactive species such as chloride, the transport rate would be equal to the
groundwater flow velocity (Rf = 1).

The retardation rate is calculated as follows:
Rf=1+ (Pb/n) x Kd

Where:

Rf = Retardation Factor (unitless)
Pb = aquifer bulk density (g/m3)

n = effective porosity (unitless)

Kd = distribution coefficient (ml/g)
And Kd = Koc x foc

Where:
Koc = organic carbon partition coefficient (ml/g)
foc = organic carbon content (unitless)

7.1.4.5 Bioattenuation

Bioattenuation is the process by which contaminants are transformed from toxic to non-toxic
byproducts through biologically mediated reactions that occur naturally in the groundwater
system. Whereas physical attenuation processes reduce the contaminant concentrations and their
overall toxicity in groundwater, bioattenuation includes biological and chemical processes
actually reduce the total mass of contaminants. Loss of contaminant mass will reduce the
volume of contaminants in the aquifer and result in overall plume shrinkage.

7.1.4.6 Biotic Transformation

Microbial activity can result in biotic transformation of explosive compounds in groundwater.
Microbial growth is generally enhanced by factors including; consistent groundwater flow, a
neutral pH, moderate groundwater temperature, and a source of carbon and nutrients for
microbial growth; and electron donors/acceptors for energy production. Aerobic and anaerobic
biodegradation of explosive compounds has been previously demonstrated. Trends in electron
donor and acceptor data are still vague at most explosives contaminated sites. Further
investigation will be required at JOAAP to determine how useful these bioparameters will be for
the LTM program.

7.1.4.7 Attenuation of Metals.

Based on the pre-design investigation results, there are no metals exceedances of RGs in the
GOU sites. Therefore, no potential exists for metals concentrations greater than site RGs to
migrate beyond the GMZ boundaries. The concentrations of metals that exist below RGs at
GOU sites will continue to be attenuated through the process of dispersion.
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7.2 GRU1 - EXPLOSIVES IN GROUNDWATER

GRULI is entirely in the LAP Area and consists of separate plumes emanating from sources in
Sites L1, L2, L3, and L14 (Attachment 1). The Phase I and II RI reports concluded that
explosives were the only contaminants found in these plumes that could pose a risk to human
health or the environment. The RI Reports also concluded that GRU1 plumes occurred within
the glacial drift aquifer at these sites, and the plumes extended into the shallow bedrock aquifer
at Sites L1, L2, and L3, but not at Site L14.

The following discussions are a summary of the groundwater LTM water quality results, along
with a summary of site characteristics. The purpose of these summaries is to evaluate whether
the monitored natural attenuation remedy is performing adequately at each site.

7.2.1 Site L1

Site L1 (Figure in Attachment 1-2) is approximately 80 acres and was used for demilitarization
and reclamation of various munitions including de-fusing of munitions, removal of the
explosives, and recycling of the casings. This site contains a 10-acre ridge and furrow system
that was used to evaporate pink water discharge from an on-site sump. The monitoring wells
within Site L1 consist of eight overburden wells, one combined well, seven deep bedrock wells,
and one surface water monitoring location (figures in Attachment 1). Site L1 has received
closure status for soils as documented in the Final Closure Report, Sites L1, L7, LS, L9, L10, L14
and M2 (MWH, October 2006).

7.2.1.1 Question A: Is the Remedy Functioning as Intended by the Decision Documents?

Chemistry — Groundwater from Site L1 was sampled for explosives during October 2007.
Natural attenuation indicator parameters have not been sampled since October 2003. Historic
data tables are included in Attachment 4. The extent of the explosives plume in groundwater
and individual explosives compound detections during October 2007 at Site L1 have been
included in figures presented in relevant sections of Attachment 1.

The RG for TNB (5.1 pg/L ) has routinely been exceeded in well MWI131 (figures in
Attachment 1). Concentrations of TNB at MW 131 have fluctuated markedly, between non-
detectable levels and 4,400 pg/L, during this review period and appear to be influenced by
changes in groundwater elevation. TNB was detected a concentration of 1,700 pg/L at MW131
during October 2007. The preponderance of Mann-Kendall and Mann Whitney U statistical
analyses did not indicate a stable trend in concentration versus time for TNB at MW131
(Attachment 10). Monitoring well WESI1, a shallow bedrock well just downgradient of the soil
source area, has routinely had TNB RG exceedances. Downgradient overburden and bedrock
wells MW172 and MWI173 have not had exceedances of TNB since 1991 (figures in
Attachment 1).

The RG for TNT (9.5 pg/L) has routinely been exceeded at well MW 131 (figures in Attachment

1). Concentrations of TNT have fluctuated markedly, between 150 and 9,900 ng/L, during this
review period and appear to be influenced by changes in groundwater elevation. TNT was
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detected a concentration of 1,100 ng/L at MW 131 during October 2007. The preponderance of
Mann-Kendall and Mann Whitney U statistical analyses did not indicate a stable trend in
concentration versus time for TNT at MW 131.

Monitoring well WEST1, a shallow bedrock well just downgradient of the soil source area, has
routinely had TNT RG exceedances. Downgradient overburden well MW 172 has not had an RG
exceedance for TNT since 1986. Although downgradient bedrock well MW173 has routinely
exceeded the RG for TNT, the detected concentration was 7.2 pug/L during October 2007, and is
below the RG. The preponderance of Mann-Kendall and Mann Whitney U statistical analyses
indicate a decreasing trend in concentration versus time for TNT at MW 173.

In Attachment 8, a best-fit curve is extrapolated through each of the explosives compounds
presented on the graph. To provide an estimate of the time required for the selected explosives
compound to naturally degrade to less than site RGs, the best-fit curve in Attachment 8 was
used to project a potential contaminant reduction rate. Table 12 summarizes the results of this
analysis. Given the equation to the best-fit curve for 1,3,5-TNB and 2,4,6-TNT at MW 172, the
estimated time at which this compound will naturally degrade to less than site RGs is 5.1 and 9.5
years after 1983, respectively. Based on actual sampling results for MW172, both 1,3,5-TNB
and 2,4,6-TNT levels dropped below the RG during after 1991.

At monitoring well MW 131, 1,3,5-TNB showed an upward trend the estimated cleanup time and
could not be calculated, while 2,4,6-TNT had an estimated cleanup time of 952 years after 2007
(i.e. 2959) when the highest 2,4,6-TNT concentration was detected in MW131. The time to
cleanup presented in the previous Five Year Review was 402 years (or the year 2406 ).

At monitoring wells 173, 1,3,5-TNB has not been detected at a concentration above the RG since
1991 and 2,4,6-TNT had an expected cleanup time of 33 years after 1985 (i.e. 2018) when the
highest dissolved 2,4,6-TNT was detected at MW173. The time to cleanup presented in the
previous Five Year Review was 87 years or by the year 2091. Monitoring well MW173 is
designated as an in-plume well at Site L1. Downgradient early-warning bedrock well WES3 has
not had TNT RG exceedances.

The RG for RDX (2.6 pg/L) has historically been exceeded at monitoring well MW 172 and has
routinely been exceeded at MW 173 (Attachment 4). There have been no RDX exceedances at
early warning bedrock well WES3.

Bioparameters — Analytical results from this site exhibit declining concentrations of explosives,
except for 1,3,5-TNB at well MW 131 (figures in Attachment 1). The increasing trend of the
1,3,5-TNB concentrations may indicate that photolytic degradation of TNT is taking place at
MW131. Other bioparameters, such as nitrates, sulfides, TOC, etc., were not collected during
the current 5-year review period.

Geology — The unconsolidated deposits at the site generally consist of silt, clay, silty sand, and

sandy silts. Occasional clayey sands and gravelly sand seams were reported in three of the boring
logs. The dolomite bedrock surface ranges from 6.5 to 21 ft below ground surface. The fracture
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trace map indicates two small, east-west trending fractures in the east portion of the site and a
small northeast-southwest trending fracture in the center of the site.

Hydrogeology — Groundwater in the overburden flows to the southeast beneath Site L1, and
likely discharges to Prairie Creek (figures in Attachment 1). The water table depth ranged from
approximately 9.40 to 22.19 ft below ground surface at Site L1 in October 2007. Flow in the
bedrock is also toward the southeast (figures in Attachment 1). Water level elevations versus
time plots for Site L1 monitoring wells are included in Attachment 5. In general, other than
seasonal variation, no drastic changes in groundwater elevation have occurred at site monitoring
wells; however, water levels recorded during the April 2008 sampling event were significantly
higher than any level previously observed. The 2008 calendar year was one of the wettest years
in recorded history.

The wvertical gradients measured at well nests MW172/MW173, MWI177/MW171, and
MW401/MW610 were slightly upward (Table 15) during October 2007. The average horizontal
gradient at Site L1 during October 2007 was 0.01418 feet/foot (Table 14). Horizontal gradients
have ranged from 0.0069 feet/foot to 0.01418 feet/foot during LTM activities. Assuming an
effective porosity of 0.30, the average linear velocity during October 2007 was 0.0012 feet/day
(Table 16). Linear velocities have ranged from 0.0006 feet/day to 0.0012 feet/day at Site L1.

Model Results (2,4,6-TNT) - Monitoring well MW 131 was selected as the source location for the
Site L1 model. The 2,4,6-TNT detection of 9,900 pg/L at MW 131 during May 2007 was selected
as the source concentration. A decay rate constant of 8.26x107 yr'1 was used for 2,4,6-TNT.
The decay rate used is an average bulk attenuation rate and was obtained by calculating the Bulk
Attenuation Rates between MW 131 and MW 173 between July 1999 and October 2007. Model
results indicate the maximum predicted transport distance of RG exceedances (<1,400 feet)
would reach Prairie Creek (1,000 feet), but would not reach the southern edge of the GMZ
(1,400 feet). However, based on distance extrapolations using the bulk attenuation rates for
highest and lowest calculated half lives, the 2,4,6-TNT plume will not migrate further then 860
or 875 ft from MWI131. The transport distance of RG exceedances of 2,4,6-TNT was not
modeled during the previous Five Year Review. Model results are summarized in Table 13 and
included in Attachment 11.

Summary - There is no evidence to suggest that there have been RG exceedances for explosive
compounds outside the GMZ throughout all sampling conducted at Site L1. Although no
statistical downward trend has been confirmed for TNB at MW131, there have been no RG
exceedances for TNB in downgradient wells (MW172, MW173, and MW174) during LTM
monitoring and BIOSCREEN model results indicate a maximum predicted contaminant transport
distance of RG exceedances will not extend beyond the GMZ. In addition, there have been no
detections for explosives at surface water location SW550.

No statistical downward trend has been confirmed for TNT at MW 131, and there have been RG
exceedances for TNT in downgradient well MW 173 during LTM monitoring; however, there has
been a statistical valid decreasing trend for TNT at MW173. In addition, BIOSCREEN model
results indicate that the maximum predicted contaminant transport distance of RG exceedances
will not extend beyond the GMZ, and as stated above there have been no detections for
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explosives at surface water location SW550, and Prairie Creek is the likely discharge point for
overburden groundwater.

The technical assessment indicates that the remedy is functioning as intended by the decision
documents and the remedy is expected to be protective of human health and the environment.
All RA activities for SRUs have been completed at L1. ICs are effective in preventing exposure
to contaminated groundwater in USDA Forestry Service property located within the GMZ.

It is anticipated that ICs applicable to MA3 Area property will be implemented and will be
effective in preventing exposure to contaminated groundwater when Site L1 is transferred from
the U.S. Army to the USDA FS. ICs must continue to be monitored, maintained and enforced to
assure that the remedy functions as intended with regard to the ICs and to ensure long-term
protectiveness. To that end, recommendations to enhance implementation of institutional
controls to ensure long-term protectiveness have been made in Section 4.4.5.

7.2.1.2 Question B: Are the Exposure Assumptions, Toxicity Data, Cleanup Levels, and
Remedial Action Objectives (RAOs) Used at the Time Of The Remedy Still
Valid?

The exposure assumptions, toxicity data, and cleanup levels were reviewed and there were no
significant changes that were found that would affect the RGs for groundwater presented in the
ROD (refer to Attachment 14). Site L1 is located on land that is zoned Agricultural (A-1) by
the Will County Land Use Department, and is surrounded by similar land use areas. There is no
current land use for the property. It is currently owned and managed by the U.S. Army. The
anticipated future land use is for the USDA Forestry Service Midewin National Tallgrass Prairie
conservation area. The RAOs that were originally selected are still considered appropriate.

7.2.1.3  Question C: Has any Other Information Come to Light That Could Call Into
Question the Protectiveness of the Remedy?

No information is available to call into the question the protectiveness of the remedy. The RGs
for groundwater presented in the ROD are still considered health protective, and groundwater
monitoring has shown no exceedances of RGs for groundwater outside of the GMZ. Land use
controls adequately prevent exposure to the groundwater within the GMZ.

7.2.2  Site L2

Site L2 is located in the west-central portion of the LAP Area, adjacent to Prairie Creek and
Kemery Lake (figures in Attachment 1-2). The operational area covers approximately 5 acres.
Elevated burning pads at the site were used to burn explosives, explosive waste, and spent
carbon from the melt-load processes. This activity resulted in the contamination of soil and
groundwater. Several separate plumes were identified at this site during the RI. The monitoring
wells within this site consist of four overburden wells, six combined wells, and one bedrock well
(figures in Attachment 1). Site L2 has received closure status for soils as documented in the
Draft Final Closure Report, Sites L2, L5, L234, M3, M4, and M12 (MWH, March 2008).
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7.2.2.1 Question A: Is the Remedy Functioning as Intended by the Decision Documents?

Groundwater from Site L2 was sampled for explosives during October 2007. Natural attenuation
indicator parameters have not been sampled since October 2003. Historic data tables are included
in Attachment 4. The extent of the explosives plume in groundwater and individual explosives
compound detections during October 2007 at Site L1 have been included in figures presented in
relevant sections of Attachment 1.

The RG for RDX (2.6 pg/L) has routinely been exceeded at well MW404 (figures in
Attachment 1). Concentrations of RDX have declined from the highest detection of 640 pg/L
during September 1991 to 250 pg/L during October 2007. RDX detections at MW404 were as
low as 15 pg/L during May 2004. The preponderance of Mann-Kendall and Mann Whitney U
statistical analyses indicate a decreasing trend in concentration versus time for TNT at MW404,
with a greater than 90% confidence level.

In Attachment 8, a best-fit curve is extrapolated through RDX on the graph. In order to get an
estimate of the time required for RDX to naturally degrade to less than site RGs, the equation to
the best-fit curve in Attachment 8 is used to project a potential contaminant reduction rate.
Table 12 summarizes the results of this analysis. Given the equation to the best-fit curve for
explosives compound RDX at MW404, the estimated time at which this compound will naturally
degrade to less than site RGs is 25 years after 1991 (or in the year 2016). The time to cleanup
presented in the previous Five Year Review was for the year 2041.

No RG exceedances for RDX have occurred at surface water location SW555 or at well nest
MW620/MW621. RDX has only been detected once at SW555 during LTM activities. The
detection at 0.56 ng/L of RDX occurred during May 2001. The surface water RG for RDX is
500 pg/L.

Bioparameters — RDX and HMX detections at Site L2 exhibit a declining trend. As such, this
site is exhibiting adequate evidence of biodegradation. Other bioparameters, such as nitrates,
sulfides, TOC, etc., were not collected during the current Five Year Review period. No other
chemical degradation trends were identified during this 5-year review.

Geology — The unconsolidated deposits at the site generally consist of silt, clay, clayey sands,
and clayey gravels. The dolomite bedrock surface ranges from 12 to 25 ft below ground surface.
No significant bedrock fractures are evident on the fracture trace map.

Hydrogeology — Groundwater flows to the northwest beneath Site L2, and likely discharges to
Prairie Creek (figures in Attachment 1). Flow in the bedrock is also to the northwest (figures in
Attachment 1). There appears to be a hydraulic connection between the two aquifers at this site.
The water table depth ranged from approximately 7.13 to 18.75 ft below ground surface at Site
L2 in October 2007. Water level elevations versus time plots for Site L2 monitoring wells are
included in Attachment S. In general, other than seasonal variation, no drastic changes in
groundwater elevation have occurred at site monitoring wells; however, water levels recorded
during the April 2008 sampling event were significantly higher than any level previously
observed. The 2008 calendar year was one of the wettest years in recorded history.
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The vertical gradient at well nest MW620/MW621 has been upward since October 2003 (Table
15). The average horizontal gradient at Site L2 during October 2007 was 0.00797 feet/foot
(Table 14). Horizontal gradients have ranged from 0.0147 feet/foot to 0.0208 feet/foot.
Assuming an effective porosity of 0.30, the average linear velocity at Site L2 during October
2007 was 0.1206 feet/day (Table 16). Flow velocities have ranged from 0.0856 feet/day to
0.3140 feet/day at Site L2.

Model Results - Monitoring well MW404 was selected as the source location for the Site L2
model. The RDX detection of 640 pug/L during September 1991 at MW404 was selected as the
source concentration. A first order decay rate constant of 2.1x10™ yr'' was used for RDX. The
first order decay rate constant is based on LTM analytical data (Attachment 8). Model results
indicate the maximum predicted transport distance of RG exceedances (<750 feet) will likely
discharge into Prairie Creek (150 feet) prior to reaching the GMZ at the opposite bank of the
creek. This is generally consistent with the results of the modeling presented in the previous
Five Year Review which predicted a transport distance of RG exceedances of (<480 feet).
Model results have been summarized in Table 13 and included in Attachment 11.

Summary -Reported concentrations of explosives from LTM activities indicate exceedances of
the RG for RDX only at monitoring well MW404. The preponderance of Mann-Kendall and
Mann Whitney U statistical analyses indicate a decreasing trend in concentration versus time for
RDX at MW404 with a 90% confidence level. BIOSCREEN modeling results indicate a
maximum predicted transport distance of <750 feet. Groundwater likely discharges to Prairie
Creek located approximately 150 feet from well MW404. No RG exceedances for RDX have
occurred at surface water location SW555, the point of compliance for the GMZ. The vertical
gradient at well nest MW620/MW621 was upward during October 2007 (Table 15). An
exceedance of the RG for RDX occurred at well MW405 in July 1998, however; it has not been
detected during any subsequent monitoring events. Because MW404 is screened in both
unconsolidated soils and bedrock, it is likely that RG exceedances occur in both the
unconsolidated deposits and shallow bedrock.

Metals concentrations in soils near the popping furnaces may also have resulted in groundwater
contamination near MW501. However, little historical data exist to confirm or refute metals
concentrations in groundwater near the popping furnaces or downgradient of the North Oil Pit.
Excavation or disturbance of the soil or vegetative cover could have accelerated infiltration in
these areas, thus increasing the potential for mobilizing metals to the groundwater during the
recently completed SOU RA activities at Site L2; therefore, metals should be analyzed for one
year after SOU RA activities then reevaluated based on analytical results.

The technical assessment indicates that the remedy is functioning as intended by the decision
documents and the remedy is expected to be protective of human health and the environment.
All RA activities for SRUs have been completed at L2.

It is anticipated that ICs applicable to MA3 Area property will be implemented and will be
effective in preventing exposure to contaminated groundwater when Site L2 is transferred from
the U.S. Army to the USDA FS. ICs must continue to be monitored, maintained and enforced to
assure that the remedy functions as intended with regard to the ICs and to ensure long-term
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protectiveness. To that end, recommendations to enhance implementation of institutional
controls to ensure long-term protectiveness have been made in Section 4.4.5."

7.2.2.2 Question B: Are the Exposure Assumptions, Toxicity Data, Cleanup Levels, and
Remedial Action Objectives (RAOs) Used at the Time of the Remedy Still Valid?

The exposure assumptions, toxicity data, and cleanup levels were reviewed and there were no
significant changes that were found that would affect the RGs for groundwater presented in the
ROD (refer to Attachment 14). Site L2 is located on land that is zoned Agricultural (A-1) by the
Will County Land Use Department, and is surrounded by similar land use areas. There is no
current land use for the property. It is currently owned and managed by the U.S. Army. The
anticipated future land use is for the USDA Forestry Service Midewin National Tallgrass Prairie
conservation area. The RAOs that were originally selected are still considered appropriate.

7.2.2.3 Question C: Has any Other Information Come to Light That Could Call Into
Question the Protectiveness of the Remedy?

No information is available to call into the question the protectiveness of the remedy. The RGs
for groundwater presented in the ROD are still considered health protective, and groundwater
monitoring has shown no exceedances of RGs for groundwater outside of the GMZ. Land use
controls adequately prevent exposure to the groundwater within the GMZ.

7.2.3 Site L3

Site L3 was used for the open burning of combustible refuse and munitions crates. U- and L-
shaped berms were constructed along the east side of Prairie Creek, and a similar sized bermed
area was located between the fire training area and demolition pits for burning operations. The
location of Site L3 is shown on Attachment 1-2. The monitoring wells within this site consist of
five overburden wells, two combined wells, and four bedrock wells (figures in Attachment 1).
Remediation has been completed for Site L3 soils; however, final closure has not been received.

7.2.3.1 Question A: Is the Remedy Functioning as Intended by the Decision Documents?

Chemistry — Groundwater from Site L3 was sampled for explosives during October 2007.
Natural attenuation indicator parameters have not been sampled since October 2003. Historic
data tables are included in Attachment 4. The extent of the explosives plume in groundwater
and individual explosives compound detections during October 2007 at Site L3 have been
included in figures presented in relevant sections of Attachment 1.

The RG for RDX (2.6 pg/L) has routinely been exceeded in well MW412. Concentrations of
RDX at MW412 fluctuated during the previous and current Five Year Review periods increasing
to a maximum concentration of 300 pg/L during October 2007. This increase could be a
temporary surge related to recently completed SOU RA activities. RDX was not present at
detectable concentrations in MW412 during the May 2008 semi-annual monitoring event. The
preponderance of Mann-Kendall and Mann Whitney U statistical analyses does not indicate a
clear trend in concentration versus time for MW412 at Site L3 RDX or HMX. Conflicting trends
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are indicated when wet season and dry season data are evaluated separately using the Mann-
Kendall Test.

In Attachment 8, a best-fit curve is extrapolated through RDX on the graph. In order to get an
estimate of the time required for RDX to naturally degrade to less than site RGs, the equation to
the best-fit curve in Attachment 8 is used to project a potential contaminant reduction rate.
Table 12 summarizes the results of this analysis. Given the equation to the best-fit curve for
explosives compound RDX at MW412, the estimated time at which this compound will naturally
degrade to less than site RGs is 23 years after 2004 (or in the year 2027). The time to cleanup
presented in the previous Five Year Review was for the year 2031.

Since monitoring well MW412 is a shallow bedrock well, it is likely that RG exceedances occur
in both the unconsolidated deposits and bedrock. Downgradient bedrock well MW633 has had
periodic exceedances of the RG for RDX, and the concentration has increased, notably during
October 2007 and May 2008, to 300 pg/L and 390 pg/L, respectively. This increase could be a
temporary surge related to recently completed SOU RA activities. In addition, detections of
RDX at concentrations 4.7 and 5.0 pg/L, respectively, and in excess of the RG for RDX were
also reported at well MW410 in July 2005 and April 2007. RDX has been detected at
concentrations below the RG for at well MW630 in October 2004 and April 2007.

Surface water locations downstream of MW412 (SW557 and SW777) have had detections for
RDX but none greater than the surface water RG of 500 ug/L. All levels of RDX at surface
water locations have been below groundwater RG levels (2.6 pg/L) except at SW777 during May
2002.

Bioparameters — Site L3 has shown declining concentrations of the explosive compounds HMX
and RDX. The TNT biodegradation product 2a,4,6-DNT was detected above method detection
limits in well MW412 in the past two sampling events. Other bioparameters, such as nitrates,
sulfides, TOC, etc., were not collected during the current Five Year Review period. Site L3 is
exhibiting adequate baseline evidence of natural attenuation.

Geology — The unconsolidated deposits at the site generally consist of silty clay and silt. A thin,
1-foot sand seam, at a depth of 10 to 13 ft, may be continuous across the site. Sand and sandy
clays increase in thickness near Prairie Creek. The dolomite bedrock surface ranges from 3 to 28
ft below ground surface. No significant bedrock fractures are evident on the fracture trace map
near Site L3.

Hydrogeology — Groundwater flows to the northwest beneath Site L3, and likely discharges to
Prairie Creek (figures in Attachment 1). Due to the limited number of depth to water
measurements taken at Site L3 in October 2007, the depth to water measurement taken at
MW134 at Site L2 was combined with the depth to water measurement taken at Site L2 to
determine the water table contours (figures in Attachment 1). The water table depth ranged
from 7.24 to 19.03 ft below ground surface at Site L3 in October 2007 at Site L.3. Potentiometric
surface contours indicate flow in the bedrock is also toward the northwest (figures in
Attachment 1). Water level elevations versus time plots for Site L3 monitoring wells are
included in Attachment 5. In general, other than seasonal variation, no drastic change in
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groundwater elevation has occurred at site monitoring wells; however, water levels recorded
during the April 2008 sampling event were significantly higher than any level previously
observed. The 2008 calendar year was one of the wettest years in recorded history.

The vertical gradient at monitoring well nest MW630/MW631 is slightly upward (Table 15).
The vertical gradient at well nest MW630/MW631 during October 2007 was 0.2132 feet/foot.
The vertical gradient at well nest MW630/MW631 has remained upward ranging from 0.0309
feet/foot to 0.2132 feet/foot (Table 15). The average horizontal gradient at Site L3 during
October 2007 was 0.01792 feet/foot (Table 14). Horizontal gradients have ranged from 0.01792
feet/foot to 0.0243 feet/foot. Assuming an effective porosity of 0.30, the average linear velocity
at Site L3 was determined to be 0.2710 feet/day during October 2007 (Table 16). The flow
velocity at Site L3 was calculated using hydraulic conductivity values from nearby Site L2. No
values are available for Site L3. Flow velocities have ranged from 0.2710 feet/day to 0.3673
feet/day during LTM activities.

Model Results - Monitoring well MW412 at Site L3 was selected as the source location for the
model. The RDX detection of 390 pg/L during May 2004 at MW412 was selected as the source
concentration. A first order decay rate constant of 11x10™" yr' was used for RDX. The first
order decay rate constant is based on LTM analytical data (Attachment 8). Model results
indicate that maximum predicted transport distance of RG exceedances (<900 feet) will remain
within the GMZ and should not reach the limits of Prairie Creek (1,400 ft). This is generally
consistent with the results of the modeling presented in the previous Five Year Review which
predicted a transport distance of RG exceedances of (<750 feet). Model results have been
summarized in Table 13 and included in Attachment 11.

Summary -Groundwater RDX concentrations have exceeded the RG at wells MW412, MW633,
MW410 and MW 411 during LTM. These wells are screened across the overburden and shallow
bedrock. The preponderance of Mann-Kendall and Mann Whitney U statistical analyses did not
indicate a stable trend in concentration versus time for RDX in MW412 or MW633. However;
RA activities associated with the SOU may have temporarily accelerated infiltration in these
areas, thus increasing the potential for mobilizing contaminants. BIOSCREEN modeling results
indicate that the maximum predicted transport distance of RG exceedances does not extend
beyond the GMZ. The vertical gradient at well nest MW630/MW631 was upward during
October 2003 (Table 15). No exceedances of the surface water RG (500 pg/L) have been
exceeded at surface water location SW777, the point of compliance for the GMZ. Detections of
RDX at concentrations 4.7 and 5.0 pg/L, respectively, and in excess of the RG for RDX were
also reported at well MW410 in July 2005 and April 2007. A Detection of RDX of 2.9, and in
excess of the RG for RDX was also reported at well MW411 in May 2008. The remaining wells,
in Site L3, with the exception of MW630, have consistently yielded no reported concentrations
of explosive compounds.

Metals concentrations in soils near the burning cages and demolition areas, as well as the amount
of metals debris buried at the site, suggest that further evaluation of metals concentrations in
groundwater should be considered. Little historic data exist to confirm or refute groundwater
metals concentrations at Site L3. Excavation or disturbance of the soil or vegetative cover
associated with recent SOU RA activities at Site L3 may temporarily accelerate infiltration in the
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affected areas, and increasing the potential for mobilizing metals to the groundwater. Metals
should be analyzed at wells MW410, MW411, MW630, and MW631 for one year after SOU RA
activities then reevaluated based on analytical results.

The technical assessment indicates that the remedy is functioning as intended by the decision
documents and the remedy is expected to be protective of human health and the environment.
All RA activities for SRUs have been completed at L3.

It is anticipated that ICs applicable to MA3 Area property will be implemented and will be
effective in preventing exposure to contaminated groundwater when Site L3 is transferred from
the U.S. Army to the USDA FS. ICs must continue to be monitored, maintained and enforced to
assure that the remedy functions as intended with regard to the ICs and to ensure long-term
protectiveness. To that end, recommendations to enhance implementation of institutional
controls to ensure long-term protectiveness have been made in Section 4.4.5.

7.2.3.2 Question B: Are the Exposure Assumptions, Toxicity Data, Cleanup Levels, and
Remedial Action Objectives (RAOs) Used at the Time of the Remedy Still Valid?

The exposure assumptions, toxicity data, and cleanup levels were reviewed and there were no
significant changes that were found that would affect the RGs for groundwater presented in the
ROD (refer to Attachment 14). Site L3 is located on land that is zoned Agricultural (A-1) by the
Will County Land Use Department, and is surrounded by similar land use areas. There is no
current land use for the property. It is currently owned and managed by the U.S. Army. The
anticipated future land use is for the USDA Forestry Service Midewin National Tallgrass Prairie
conservation area. The RAOs that were originally selected are still considered appropriate.

7.2.3.3 Question C: Has any Other Information Come to Light That Could Call Into
Question the Protectiveness of the Remedy?

No information is available to call into the question the protectiveness of the remedy. The RGs
for groundwater presented in the ROD are still considered health protective, and groundwater
monitoring has shown no exceedances of RGs for groundwater outside of the GMZ. Land use
controls adequately prevent exposure to the groundwater within the GMZ.

7.2.4 Site L14

Site L14 is a 33-acre site located in the southwestern corner of the LAP Area, near Sites L15
through L19 (Attachment 1-2). Site L14 was used for a variety of activities associated with
munitions production and storage. Monitoring wells within this site consist of eight overburden
wells, one combined well, and two bedrock wells (figures in Attachment 1). Site L14 has
received closure status for soils as documented in the Final Closure Report, Sites L1, L7, LS, L9,
L10, L14 and M2 (MWH, October 2006).

7.2.4.1 Question A: Is the Remedy Functioning as Intended by the Decision Documents?

Chemistry — Groundwater from Site L1 was sampled for explosives during October 2007.
Natural attenuation indicator parameters have not been sampled since October 2003. Historic
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data tables are included in Attachment 4. The extent of the explosives plume in groundwater and
individual explosives compound detections during October 2007 at Site L.14 have been included
in figures presented in relevant sections of Attachment 1.

The RG for RDX (2.6 png/L) has routinely been exceeded in overburden wells MW508, MW511,
and MW512. RDX was not detected at MW508 during any of the most recent four semi-annual
monitoring events and was not detected at MW511 during May 2008. RDX was detected at
MWS512 at concentrations of 200 pg/L and 10 pg/L, respectively, during the October 2007 and
May 2008 monitoring events. The preponderance of Mann-Kendall and Mann Whitney U
statistical analyses indicate a decreasing trend in concentration versus time for RDX at MW508.
The analyses did not indicate a stable trend in concentration versus time for RDX at MW511 or
512.

In Attachment 8, best-fit curves are extrapolated through the shown contaminant concentrations
presented on each graph. In order to get an estimate of the time required for the selected
explosives compound to naturally degrade to less than site RGs, the equation to the best-fit curve
in Attachment 8 are used to project potential contaminant reduction rates; Table 12 summarizes
the results of this analysis.

Given the equation to the best-fit curve for explosives compound RDX at MWS508, the estimated
time at which this compound will naturally degrade to less than site RGs is 26 years after 1993
(or in the year 2019). The cleanup date calculated in the previous Five Year Review was the
year 2013.

Given the equation to the best-fit curve for explosives compound RDX at MWS511, the estimated
time at which this compound will naturally degrade to less than site RGs is 22 years after 1995
(or in the year 2017). The cleanup date calculated in the previous Five Year Review was the
year 2028.

Given the equation to the best-fit curve for explosives compound RDX at MWS512, the estimated
time at which this compound will naturally degrade to less than site RGs is 22 years after 2005
(or in the year 2027). The cleanup date calculated in the previous Five Year Review was the year
2024.

RDX has periodically been detected at downgradient overburden well H7, but no RG
exceedances have occurred during LTM activities. No detections of RDX have occurred at
downgradient overburden wells MW601 and MW603, or in downgradient bedrock wells
MW602 and MW604 during LTM activities.

The RG for TNT (9.5 ng/L) was exceeded in wells MW508 (12.6 ng/L) and MWS512 (12.8 ug/L)
during baseline sampling in July 1998 (Attachment 4). TNT was previously detected at Site L14
in the RI sampling round (Attachment 4). No detections of TNT at monitoring wells MW508
and MW512 have occurred during LTM sampling at Site L14.

Bioparameters — RDX detections at Site L14 exhibit a declining trend. TNT anaerobic
degradation daughter products 2a,4,6-DNT and 4a,2,6-DNT have been detected at overburden
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well MWS512 since November 1999 and most recently in October 2005. Site L14 has exhibited
declining concentrations of HMX and the past five monitoring events have shown HMX
concentrations below detection limits. Other bioparameters, such as nitrates, sulfides, TOC, etc.,
were not collected during the current Five Year Review period. This site exhibits adequate
evidence of natural attenuation, but the low organic carbon concentration may be a limiting
factor to biodegradation.

Geology — The unconsolidated deposits at Site L14 generally consist of silty clay, sandy silts,
and silt. A sand seam was reported at well MW511, and 1-foot gravel seams overlying the
bedrock were reported at well MW511 and MWS512. The dolomite bedrock surface ranges from
12 to 22 ft below ground surface. An extensive northwest-southeast trending bedrock fracture is
present through the center of the site.

Hydrogeology — Groundwater flows to the southwest beneath Site L14 (figures in Attachment
1). The water table depth ranged from 11.25 to 13.86 ft below ground surface at Site L14 in
October 2007. Flow in the bedrock aquifer is toward the west (figures in Attachment 1). Water
level elevations versus time plots for Site L14 monitoring wells are included in Attachment 5.
In general, other than seasonal variation, no drastic changes in groundwater elevation have
occurred at site monitoring wells; however, water levels recorded during the April 2008
sampling event were significantly higher than any level previously observed. The 2008 calendar
year was one of the wettest years in recorded history.

Vertical gradients have remained downward in the central portion of the site and upward in the
western portion (downgradient) of Site L14 (Table 15). Vertical gradients observed at the site
during LTM activities have been included in Table 15. The average horizontal gradient at Site
L14 was 0.00478 feet/foot (Table 14) during October 2007. Horizontal gradients have ranged
from 0.00478 feet/foot to 0.0084 feet/foot. The average linear velocity during October 2007 at
Site L14 was 0.0723 feet/day (Table 16). The flow velocity at Site L14 was calculated using
hydraulic conductivity values from nearby Site L2. No values are available for Site L14. Flow
velocities during LTM activities at Site L14 have ranged from 0.0723 feet/day to 0.1270
feet/day.

Model Results - Monitoring well MW508 was selected as the source location for the Site L14
model. The RDX concentration of 840 pg/L from August 1993 was selected as the source
concentration. A first order decay rate constant of 7.3x10™" yr' was used for RDX. The first
order decay rate constant is based on LTM analytical data (Attachment 8). Model results
indicate that maximum predicted transport distance of RG exceedances (<300 feet) will remain
within the GMZ (1,000 ft). This is less than, but generally consistent with, the results of the
modeling results presented in the previous Five Year Review which predicted a transport
distance of RG exceedances of (<600 feet). Model results have been summarized in Table 13
and included in Attachment 11.

Summary -Groundwater RDX concentrations have exceeded the RG (2.6 pug/L) in the three in-
plume wells (MW508, MW511, and MW512) during LTM. All in-plume wells are screened in
the overburden groundwater. The preponderance of Mann-Kendall and Mann Whitney U
statistical analyses indicate a decreasing trend in concentration versus time for RDX at MWS508.
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No statistically supported trend for RDX has been documented for MW 511 or MW512.
BIOSCREEN model results indicate a maximum predicted transport distance will not approach
the GMZ boundary. Historically, TNT exceeded the RG (9.5 pg/L) at two of the three in-plume
wells (MWS508 and MW512). Subsequently, TNT has not been detected during LTM activities
although biodegradation products have been detected. There are no bedrock wells near the plume

at Site L14. There have been no RG exceedances for explosive compounds in downgradient
bedrock wells MW602 and MW604.

The technical assessment indicates that the remedy is functioning as intended by the decision
documents and the remedy is expected to be protective of human health and the environment.
All RA activities for SRUs have been completed at L14.

It is anticipated that ICs applicable to MA3 Area property will be implemented and will be
effective in preventing exposure to contaminated groundwater when Site L14 is transferred from
the U.S. Army to the USDA FS. ICs must continue to be monitored, maintained and enforced to
assure that the remedy functions as intended with regard to the ICs and to ensure long-term
protectiveness. To that end, recommendations to enhance implementation of institutional
controls to ensure long-term protectiveness have been made in Section 4.4.5.

7.2.4.2 Question B: Are the Exposure Assumptions, Toxicity Data, Cleanup Levels, and
Remedial Action Objectives (RAOs) Used at the Time of the Remedy Still Valid?

The exposure assumptions, toxicity data, and cleanup levels were reviewed and there were no
significant changes that were found that would affect the RGs for groundwater presented in the
ROD (refer to Attachment 14). Site L14 is located on land that is zoned Agricultural (A-1) by
the Will County Land Use Department, and is surrounded by similar land use areas to the north
and a future industrial land use area to the south. There is no current land use for the property.
It is currently owned and managed by the U.S. Army. The anticipated future land use is for the
USDA Forestry Service Midewin National Tallgrass Prairie conservation area. The RAOs that
were originally selected are still considered appropriate.

7.2.43  Question C: Has any Other Information Come to Light That Could Call Into
Question the Protectiveness of the Remedy?

No information is available to call into the question the protectiveness of the remedy. A
summary of the results of the review of the groundwater RGs presented in the ROD and land use
conditions applicable to the site are summarized in Attachment 14. The groundwater RGs
presented in the ROD are still considered health protective, and groundwater monitoring has
shown no exceedances of the groundwater RGs outside of the GMZ. Controls adequately prevent
exposure to the groundwater within the GMZ.

7.3 GRU2 - EXPLOSIVES AND OTHER CONTAMINANTS IN GROUNDWATER

GRU?2 is entirely in the MFG Area and consists of separate plumes emanating from sources at
Sites M1, M5, M6, M7, M8, and M13 (Attachment 1-2). The following discussions are a
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summary of the LTM groundwater quality results along with a summary of site characteristics.
The purpose of these summaries is to evaluate whether the monitored natural attenuation remedy
is performing adequately at each site.

7.3.1 Site M1

Site M1 — The Southern Ash Pile, is a 68-acre tract in the southern portion of the MFG Area
formerly used for the disposal of ash from red water incineration (Attachment 1-2). The
monitoring wells within this site consist of nine overburden wells, four combined wells, and five
bedrock wells. The monitoring well locations are shown in figures included in relevant sections
of Attachment 1. Remediation has been completed for Site M1 soils; however, final closure has
not been received.

7.3.1.1 Question A: Is the Remedy Functioning as Intended by the Decision Documents?

Chemistry — Groundwater from Site M1 was sampled for sulfate during October 2007. No other
natural attenuation indicator parameters have been sampled since October 2003. Historic data
tables are included in Attachment 4. The extent of the sulfate plume in groundwater during
October 2007 at Site M1 has been included in figures included in relevant sections of
Attachment 1.

Although previously detected at low levels, there were no explosives, antimony, or cadmium
detections in the baseline results. Therefore, sulfate has been the only analyte sampled for during
LTM activities. Sulfate concentrations have routinely exceeded the RG of 400 milligrams per
liter (mg/L) in wells MW231 and MW107. In addition, periodic to routine sulfate exceedances
have occurred at monitoring wells MW351, MW640, MW641, and MW642. The continuing
exceedance of the RG for sulfate at wells MW641 and MW642 prompted the USACE to submit
an ESD (USACE, 13-February-03) which requested a modification to the remedy for
groundwater contamination at Site M1. The proposed remedy was to expand the west and north
boundaries of the GMZ.

The preponderance of Mann-Kendall and Mann Whitney U statistical analyses suggests a
decreasing trend in concentration of sulfate versus time for MW 107 and an increasing trend at
MW231. These statistical analyses did not indicate a stable trend in concentration versus time
for sulfate at MW351, MW640, MW641 or MW642. The overall increasing trend in sulfate
concentrations at Site M1 observed during the previous Five Year Review period was likely due
to limited source control measures performed at the ash pile. Expanding the GMZ at Site M1
eliminated, to date, exceedances of site RGs outside the site boundary. Continued monitoring of
early warning wells along with sulfate trend analysis will help determine if the remedy meets the
ROD objective for the M1 Site or if further changes will be necessary.

The surface water RG for sulfate (500 mg/L) has historically been exceeded at surface water
locations SW702, SW703, and SW708; however, no exceedances were reported during the
current Five Year Review period. Sample locations SW702, SW703, and SW708 are all within
the new GMZ boundary. Surface water within the GMZ must meet surface water RGs at the
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downstream boundary of the GMZ, the point of RG compliance. No RG exceedances of surface
water criteria have occurred at locations within Prairie Creek (SW705, SW706, and SW707).

Bioparameters — Sulfate continues to be detected at concentrations similar to historical
concentrations. Sulfate may have been a key electron acceptor in the degradation of explosives at
this site and is clearly a site contaminant from the red water ash.

Geology — The unconsolidated deposits at the site generally consist of silt, clay, and silty sand.
No sand or gravel seams were reported in any of the six on-site boring logs. The dolomite
bedrock surface ranges from 16 to 27 ft below ground surface. Fracture trace maps indicate two
major fractures that intersect in the north-central portion of Site M1 and trend northwest-
southeast and northeast-southwest.

Hydrogeology — Groundwater flow beneath Site M1 is generally to the west-northwest toward
Prairie Creek and an adjacent wetland area (figures in Attachment 1). These surface water
features are the likely discharge points of local groundwater flow. The water table depth ranged
from approximately 2.77 to 11.20 ft below ground surface at Site M1 in October 2007. Flow in
the bedrock aquifer is toward the northwest (figures in Attachment 1). Water level elevations
versus time plots for Site M1 monitoring wells are included in Attachment 5. Water table wells
closer to Prairie Creek indicate more change than those near the interior of the site. This is to be
expected with the groundwater/surface water interface along Prairie Creek. In general, other
than seasonal variation, no drastic changes in groundwater elevation have occurred at site
monitoring wells; however, water levels recorded during the April 2008 sampling event were
significantly higher than any level previously observed. The 2008 calendar year was one of the
wettest years in recorded history.

The vertical gradient at well nest MW641/MW642 has remained slightly downward and the
vertical gradient at well nest MW351/MW640 has remained slightly upward (Table 15). The
average horizontal gradient at Site M1 during October 2007 was 0.00332 feet/foot (Table 14).
Horizontal gradients have ranged from 0.00332 feet/foot to 0.0175 feet/foot at Site M1 during
LTM at the site. Assuming an effective porosity of 0.30, the average linear velocity at Site M1
during October 2007 was 0.0021 feet/day (Table 16). Flow velocities have ranged from 0.0021
feet/day to 0.0109 feet/day.

Based on the results of the groundwater quality data it appears that sulfate is being transported in
the bedrock as well as the unconsolidated deposits.

Model Results - Site M1 was not modeled because there are likely many attenuation mechanisms
occurring within the bedrock aquifer that affect the transport of sulfate. These mechanisms
could not be accounted for using BIOSCREEN and other available models. Evidence of these
attenuation mechanisms is provided by the significant differences in sulfate concentrations
between the monitoring wells immediately downgradient of the landfill and the distal
downgradient wells.

Summary -Sulfate concentrations have historically exceeded the RG (400 mg/L) at eight of 17
well locations sampled at Site M1. Although historically detected at relatively low
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concentrations, there were no explosives, antimony, or cadmium detections during pre-design
groundwater monitoring conducted during 1998. Subsequently, metals and explosives analyses
were dropped when the LTM Program was developed for Site M1. Reassignment of monitoring
wells took place when the ESD (USACE, 13-February-03), was submitted which modified the
remedy by expanding the GMZ at Site M1.

The technical assessment indicates that the remedy is functioning as intended by the decision
documents and the remedy is expected to be protective of human health and the environment.
All RA activities for SRU 6 soil have been completed at M1.

It is anticipated that ICs applicable to MA3 Area property will be implemented and will be
effective in preventing exposure to contaminated groundwater when Site M1 is transferred from
the U.S. Army to the USDA FS. ICs must continue to be monitored, maintained and enforced to
assure that the remedy functions as intended with regard to the ICs and to ensure long-term
protectiveness. To that end, recommendations to enhance implementation of institutional
controls to ensure long-term protectiveness have been made in Section 4.4.5.

7.3.1.2 Question B: Are the Exposure Assumptions, Toxicity Data, Cleanup Levels, and
Remedial Action Objectives (RAOs) Used at the Time of the Remedy Still Valid?

The exposure assumptions, toxicity data, and cleanup levels were reviewed and there were no
significant changes that were found that would affect the RGs for groundwater presented in the
ROD (refer to Attachment 14). Site M1 is located on land that is zoned Agricultural (A-1) by
the Will County Land Use Department, and is surrounded by similar land use areas. There is no
current land use for the property. It is currently owned and managed by the U.S. Army. The
anticipated future land use is for the USDA Forestry Service Midewin National Tallgrass Prairie
conservation area. The RAOs that were originally selected are still considered appropriate.

7.3.1.3 Question C: Has any Other Information Come to Light That Could Call Into
Question the Protectiveness of the Remedy?

No information is available to call into the question the protectiveness of the remedy. The RGs
for groundwater presented in the ROD are still considered health protective, and groundwater
monitoring has shown no exceedances of RGs for groundwater outside of the GMZ. It is
anticipated that ICs applicable to MA3 Area property will be effective in preventing exposure to
contaminated groundwater when Site M1 is transferred from the U.S. Army to the USDA FS.
and use controls adequately prevent exposure to the groundwater within the GMZ.

7.3.2 Site M5

Site M5, Tetryl Production Area, is a 244-acre tract in the central portion of the MFG Area
(figures in Attachment 1). This site was formerly used for the production of tetryl. There were
multiple production lines, each with a series of buildings for the various stages of tetryl
manufacturing. The monitoring wells within this site consist of one overburden wells, four
combined wells, and one shallow bedrock well. In addition, one surface water sample location is
sampled at the confluence of Tetryl Ditch and Grant Creek (SWTET). The monitoring locations
are presented in figures included in relevant sections of Attachment 1. Site M5 has received
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closure status for soils as documented in the Final Site M5 Closure Report (MWH, December
2000).

7.3.2.1 Question A: Is the Remedy Functioning as Intended by the Decision Documents?

Chemistry — Groundwater from Site M5 was sampled for explosives during October 2007.
Natural attenuation indicator parameters have not been sampled since October 2003. Historic
data tables are included in Attachment 4. No contaminants were detected in groundwater
during the current Five Year Review period. The historical extent of the explosives plume in
groundwater and individual explosives compounds at Site M5 have been included in figures
presented in relevant sections of Attachment 1.

Although tetryl was previously detected at low levels in well MW207 (less than the RG), there
were no explosives detected in the baseline sampling results (Attachment 4). There have been
sporadic detections of explosives during LTM at Site M5. 2,4-DNT was detected at 0.78 pg/L at
MW207R during October 2002. 2,4-DNT had not been detected at MW207 since August 1991.
2,6-DNT was detected at 1.8 pg/L during October 2002 and had not been detected at MW207
since July 1988. Both detections for DNT represent RG exceedances (RG = 0.42 ug/L for both
DNTs). RDX was detected above the RG (2.6 ug/L) during October 2003 at a concentration of
4.9 png/L. RDX had not previously been detected at Site MS5. Since detections have been so
sporadic, the Mann-Kendall statistical test analysis was not applicable.

Given the equation to the best-fit curve for explosives compound 2,4,6-TNT at
MW207/MW207R, the compound should have naturally degraded to less than site RGs by 2001
(Table 12) given an initial concentration of 16.7 pg/L during 1988. 2,4,6-TNT has not been
detected above method detection limits at monitoring well MW207/MW207R since 1988. The
estimated cleanup time for 2,6-DNT at monitoring well MW207/MW207R is 24 years since
1988 or the year 2022; however, 2,6-DNT has not been detected above method detections limits
at monitoring well MW207/MW207R since 2001.

With the exception of 0.82 pg/L tetryl detected in October 2000, there have been no other
detections of explosives at surface water sample location SWTET at Site M5 between baseline
sampling conducted during July 1998 and LTM activities, and SWTET has not been sampled
during the current Five Year Review period. Trace concentrations of 2-Amino-4,6-
Dinitrotoluene have been detected in surface water samples collected during the current Five
Year Review period. It was detected in October 2005 and April 2008 at concentrations of 0.9
and 0.82 pg/L, respectively. There is not an RG for 2-Amino-4,6-Dinitrotoluene in surface
water.

Bioparameters — TNB was detected at a concentration of 0.73 ug/L at MW207R during October
2003. TNB is a photolytic breakdown product of TNT. No TNT has been detected at the site
since July 1988. Anaerobic biodegradation product 4a,2,6-DNT was detected at MW207R during
May 2002. TNT had previously been detected at MW207. The presence of breakdown products
indicates that conditions may be favorable for biodegradation at Site M5. Other bioparameters,
such as nitrates, sulfides, TOC, etc., were not collected during the current Five Year Review
period.
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Geology — The unconsolidated deposits at Site M5 consists of surficial clays and silts with a
more permeable deposit at 5 to 7 ft that ranges from sand to clayey sand to gravelly sand. This
permeable layer is approximately 3 to 5 ft thick and is located over the dolomite bedrock. Depth
to bedrock ranges from 10 to 17 ft. Fracture trace maps indicate two major fractures that intersect
in the north-central portion of Site M5 and trend northeast-southwest.

Hydrogeology - Groundwater flow beneath Site M5 is to the west (figures in Attachment 1).
The water table depth ranged from approximately 10.11 to 39.98 ft below ground surface at Site
MS5 in October 2007. Potentiometric surface contours indicate that flow in the bedrock aquifer is
also toward the west (figures in Attachment 1). Water level elevations versus time plots for Site
MS5 monitoring wells are included in Attachment 5. In general, other than seasonal variation, no
drastic changes in groundwater elevation have occurred at site monitoring wells; however, water
levels recorded during the April 2008 sampling event were significantly higher than any level
previously observed. The 2008 calendar year was one of the wettest years in recorded history.

Vertical gradients are unavailable due to the absence of well nests at the site. The lack of water
table wells is due to very little saturated unconsolidated deposits present at the site.
Unconsolidated deposits are rather thin at Site M5. Depth to bedrock ranges from 10 to 17 ft
below ground surface at Site.

Because Site M5 is located just north of Grant Creek in a low topographic setting, vertical
gradients in this area are likely upward. The average horizontal gradient and linear velocity were
not calculated due to the limited number of water table wells at the site.

Surface water at Site M5 historically ran to Tetryl Ditch, which in turn discharged to Grant
Creek. Surface water location SWTET has been sampled at the intersection of Tetryl Ditch and
Grant Creek (Attachment 1). No detections of explosives have been observed at SWTET since
sampling started during July 1988. During construction of the Intermodal Center, Tetryl Ditch
was filled in during access road construction along the south boundary of the Intermodal Center.
Surface water from Site M5 now flows to a large sedimentation basin north of the access road, in
the west portion of Site M5. There has been no indication of an increase in water levels in
monitoring wells located adjacent to the sedimentation basin (MW354R, MW355R, MW356R
and MW114R.(Attachment 5).

Model Results — No explosives compounds with RGs were detected in monitoring wells at Site
MS5 during the second Five Year Review period. No modeling was conducted in support of the
monitored natural attenuation remedy at Site M5 during the current or previous Five Year
Review periods.

Summary - Historically, tetryl and other explosives compounds had been detected at low levels
in monitoring well MW207. Detections diminished until SOU RA activities took place during
1999. LTM monitoring results prior to the current Five Year Review period indicated RG
exceedances for RDX, 2,4-DNT, and 2,6-DNT at replacement well MW207R at Site MS5.
Sporadic detections of explosives were likely due to disturbance of soil during redevelopment
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construction activities. No explosives compounds with RGs were detected in monitoring wells at
Site M5 during the second Five Year Review period.

The technical assessment indicates that the remedy is functioning as intended by the decision
documents. Soil OU RA activities, conducted during 1999, have removed the soil source to
groundwater at Site MS5. Tables 9 and 11 list the ICs implemented at Site MS5. ICs are effective
in preventing exposure to contaminated groundwater. The groundwater remedy is protective of
human health and the environment. ICs must continue to be monitored, maintained and enforced
to assure that the remedy functions as intended with regard to the ICs and to ensure long-term
protectiveness. To that end, recommendations to enhance implementation of institutional
controls to ensure long-term protectiveness have been made in Section 4.4.5.

7.3.2.2  Question B: Are the Exposure Assumptions, Toxicity Data, Cleanup Levels, and
Remedial Action Objectives (RAOs) Used at the Time of the Remedy Still Valid?

The exposure assumptions, toxicity data, and cleanup levels were reviewed and there were no
significant changes that were found that would affect the RGs for groundwater presented in the
ROD (refer to Attachment 14). Site M5 is located on land that has been incorporated by the
Village of Elwood is zoned for intermodal and related uses (I-4A). Site M5 is currently
developed and utilized for intermodal land use. No other land use is anticipated. Site M5 is
surrounded to the north, east, and west by similar land use areas; and to the south by the USDA
Forestry Service Midewin National Tallgrass Prairie conservation area. The RAOs that were
originally selected are still considered appropriate.

7.3.2.3 Question C: Has any Other Information Come to Light That Could Call Into
Question the Protectiveness of the Remedy?

No information is available to call into the question the protectiveness of the remedy. The RGs
for groundwater presented in the ROD are still considered health protective, and groundwater
monitoring has shown no exceedances of RGs for groundwater outside of the GMZ. Land use
controls adequately prevent exposure to the groundwater within the GMZ.

7.3.3 Site M6

Site M6, the TNT Ditch Complex, includes approximately 271 acres in the central part of the
MFG Area (Attachment 1-2). At facility shut-down, there were 10 production lines for
manufacturing TNT. The groundwater monitoring network within this site consists of 43 wells:
18 overburden wells, 2 combined overburden/bedrock wells, and 23 bedrock wells. Surface
water is also monitored at a point within the TNT ditch (SWTNT) near the point of discharge to
Grant Creek. Site M6 has received closure status for soils as documented in the Final Site M6
Closure Report (MWH, June 2006).

7.3.3.1 Question A: Is The Remedy Functioning as Intended by the Decision
Documents?

Chemistry — Groundwater from Site M6 was sampled for sulfate, VOCs and explosives during
October 2007. Sulfate is the only natural attenuation indicator parameter that has been sampled
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since October 2003. Historic data tables are included in Attachment 4. The extent of the sulfate
VOCs and explosives plumes in groundwater during October 2007 at Site M6 has been included
in figures presented in Attachment 1. Because of the number of wells present at Site M6,
analysis has been limited to a select number of wells exhibiting the maximum observed
concentrations for explosives and VOCs.

The RG for TNT (9.5 pg/L) has routinely been exceeded in monitoring wells MW210R,
MW212R, MW307, and MW652. The concentration of TNT at well MW210R has declined
from the maximum observed concentration of 820 pug/L during July 1988 to 1 ug/L during May
2008. Mann-Kendall and Mann Whitney U statistical analyses indicate a decreasing trend in
concentration versus time for TNT at the 80% confidence level (Attachment 10).

The TNT levels in well MW212R have dropped from the maximum observed concentration of
2,600 pg/L during July 1988 to 440 pg/L during October 2007. Mann-Kendall and Mann
Whitney U statistical analyses indicate a decreasing trend in concentration versus time for TNT
at the 80% confidence level at MW212R (Attachment 10). The results increased earlier during
the current review period, apparently as a result of earlier excavation activities at Site M6, but
are now decreasing. Monitoring well MW212R is screened in the overburden and would
experience more infiltration from open excavations.

The TNT levels in well MW307 have declined from the maximum observed concentration of
21.6 pg/L during July 1988 to 13 pg/L during October 2007 and 8.1 ug/L during May 2008.
Mann-Kendall and Mann Whitney U statistical analyses did not indicate a stable trend in
concentration versus time for TNT at MW307.

The TNT levels in well MW652 have declined from the maximum observed concentration of
3,400 pg/L during June 1999 to 1,100 pg/L during October 2007 and 710 during May 2007. The
Mann-Kendall and Mann Whitney U statistical analyses indicate a decreasing trend in
concentration versus time at the 90% confidence level for TNT at monitor well MW652.

Results from the October 2007 and May 2008 sampling events indicate RG exceedances for TNT
occurred at Site M6 overburden wells MW212R, MW307, and MW652. Concentrations at
MW650 have dropped below the RGs during the current Five Year Review period and have not
exceeded the RG since October 2006. No RG exceedances for TNT were observed in samples
collected from bedrock wells at Site M6 during October 2003.

The RGs for 2,4-DNT and 2,6-DNT (0.42 nug/L for both) have routinely been exceeded in wells
MW210/MW210R, MW212/MW212R, and MW652. RG exceedances of one or both DNTSs
occurred at wells MW210R, MW212R, MW307, MW650, MW651, MW652, during October
2007 and May 2008. RG exceedances for DNTs occur in both the unconsolidated deposits and
bedrock aquifers.

The concentration of 2,4-DNT has declined from the maximum observed concentration of 3,200
pug/L during July 1988 to 0.44 pg/L, and the concentration of 2,6-DNT at MW210/MW210R has
declined from the highest reported concentration of 1,400 pg/L during July 1998 to 0.91 pg/L
during October 2007, at MW210/MW210R. Mann-Kendall and Mann Whitney U statistical
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analyses suggest a decreasing trend in concentration versus time for both DNTs at the 80%
confidence level MW210/MW210R.

Given the equation to the best-fit curve for 2,4-DNT, 2,6-DNT and 2,4,6-TNT at MW210R, the
estimated year at which these compounds should have naturally degraded to less than site RGs
was 2070, 2025, and 2000, respectively. The 2,4,6-TNT concentrations at MW210R have not
been above the RG level since 2001.

The concentration of 2,4-DNT at MW212R has declined a concentration of 3,800 pug/L during
October 2007, and 5,700 pg/L in May 2008. Concentrations of up to 17,000 ug/L were detected
in the aftermath of excavation performed at the site during the SOU RA activities. The
concentration of 2,6-DNT has decreased from the maximum observed concentration of 2,800
pg/L during October 2000 to 1,300 pg/L during October 2007, and 1,000 pg/L in May 2008..
Mann-Kendall and Mann Whitney U statistical analyses suggest a decreasing trend in

concentration versus time for 2,4 DNT, and no trend for 2,6 DNT at the 80% confidence level at
MW212/MW212R.

The concentration of 2,4-DNT at well MW 652 has to 4,600 pg/L during October 2007 and 3,800
pg/L in May 2008. 2,6-DNT decreased to 1,700 pg/L during October 2007, and 1,300 pg/L in
May 2008. Mann-Kendall and Mann Whitney U statistical analyses suggest a decreasing trend in
concentration versus time for both DNTs at MW652.

The RG for 2-NT (5100 pg/L) has routinely been exceeded in wells MW212/MW212R and
MW652. The concentration of 2-NT has decreased to 19,000 pg/L during October 2007, and has
increased to 21,000 pug/L in May 2008 at MW212/MW212R. The concentration of 2-NT has
decreased to 20,000 pg/L during October 2007, and 17,000 pg/L in May 2008 at MW652.
Reported concentrations of 2-NT have remained above the RG of 5,100 pg/L throughout LTM
activities (Attachment 4). Mann-Kendall and Mann Whitney U statistical analyses indicate a
decreasing trend in concentration versus time at the 90% confidence level for 2-NT at MW652.

There have been no exceedances of surface water RGs (or groundwater RGs) for explosive
compounds at surface water location SWTNT since inception of sampling during July 1998. The
only explosive compounds detected at SWTNT have been low levels of 2a,4,6-DNT and 4a,2,6-
DNT during October 2001 and May 2002. There are no RGs for 2a,4,6-DNT and 4a,2,6-DNT.

VOCs have routinely been sampled for at monitoring wells MW118, MWI119, MW166R,
MW311, MW312, MW320R, MW650, MW651, MW662, MW663, MW664, and MW665
during LTM at Site M6. There have been no RG exceedances for VOCs at Site M6 during LTM
activities (Attachment 4). Acetone and methylene chloride detections have been qualified as
having association with blank contamination.

Total 1,2-Dichloroethene (1,2-DCE) has been detected at well MW320R at levels ranging from
5.0 pg/L to 7.8 pg/L during LTM activities.

Sulfate was detected at 460 mg/L at monitoring well MW166R, exceeding the RG of 400 mg/L,
during May 2008. Sulfate was reported at 410 mg/L at MW652 during October 2005 but has
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remained below the RG during subsequent sampling events. The most recent data for may 2008
reported a sulfate concentration of 110 mg/L.

Bioparameters —Except for well MW2I12R, Site M6 has shown declining concentrations of
explosive compounds. TNT anaerobic biodegradation byproducts 2a,4,6-DNT and 4a,2,6-DNT
have been detected in monitoring wells MW210R, MW212R, MW307, MW308, MW309,
MW314, MW315, MW650, MW652, and MW654 during LTM activities at Site M6
(Attachment 4). Other bioparameters, such as nitrates, sulfides, TOC, etc., were not collected
during the past 5-years.

Geology — The unconsolidated deposits at Site M6 consist of surficial clays and silts with
scattered deposits of permeable sand or gravel over dolomite bedrock. These permeable deposits
are located predominately on the east side of the site and range from approximately 3 to 15 ft in
thickness. Depth to bedrock ranges from 3 to 35 ft. The fracture trace map indicates a northeast-
southwest pair of parallel fractures terminating on the west side of the site and another
northwest-southeast trending pair terminating on the east side of the site.

Hydrogeology -Groundwater flow below Site M6 is generally to the west/northwest (figures in
Attachment 1). The water table depth ranged from 5.25 to 19.61 ft below ground surface at Site
M6 in October 2007. Potentiometric surface contours indicate flow in the bedrock aquifer is
generally toward the west at Site M6 (figures in Attachment 1). Water level elevations versus
time plots for Site M6 monitoring wells are included in Attachment 5. Other than seasonal
variation and effects from soil excavation work conducted between 1999 and 2005 at Site M6, no
drastic changes in groundwater elevations have occurred at site monitoring wells.

Vertical gradients are generally downward across the site (Table 15). Well nest
MW312/MW311 has exhibited changes in vertical gradient direction from slightly upward to
downward during recent LTM activities at Site M6. The cause of these fluctuations is possibly
due to hydraulic head changes caused by soil excavation activities at the site. The vertical
gradient is not readily apparent at well nest MW166R/MW320R (Table 15). The average
horizontal gradient during October 2007 was 0.02655 feet/foot at M6N and 0.00763 feet/foot at
M6S (Table 14). The average horizontal gradients at Site M6 during LTM activities are
summarized in Table 14. Assuming an effective porosity of 0.30, the average linear velocity
during October 2007 was 0.2158 feet/day at M6N and 0.0620 feet/day at M6S (Table 16). The
average flow velocities at Site M6 during LTM activities are summarized in Table 16.

Vertical gradients are generally downward across the site (Table 15). Well nests
MW315/MW314 and MW318/MW319 have exhibited changes in vertical gradient direction
from downward to slightly upward during recent LTM activities at Site M6. The cause of these
fluctuations is possibly due to hydraulic head changes caused by soil excavation activities at the
site. The vertical gradient is not readily apparent at well nests MWI166R/MW320R and
MW312/MW311 (Table 15). The average horizontal gradient during October 2003 was 0.0222
feet/foot (Table 14). The average horizontal gradient at Site M6 has ranged from 0.0130
feet/foot to 0.0270 feet/foot between October 1999 and October 2003. Assuming an effective
porosity of 0.30, the average linear velocity during October 2003 was 0.1804 feet/day (Table
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16). Flow velocities have ranged from 0.1056 feet/day to 0.2194 feet/day between 1999 and
2003.

Model Results (2,4-DNT at MW212)- Monitoring well MW212/212R was selected as the source
location for the Site M6 model. The 2,4-DNT detection of 17,000 pg/L at MW212R during
October 2004 was selected as the source concentration. A decay rate constant of 4.65x10™" yr
was used for 2,4-DNT. The decay rate used is an average bulk attenuation rate and was obtained
by calculating the bulk attenuation rates between MW212 and MW 123, the closest downgradient
wells, between June 1999 and October 2007. Because no detectable levels of 2,4-DNT has been
observed at MW 123, an arbitrary concentration of 0.01 pg/L at MW 123 was used to calculate
the bulk attenuation rates. Model results indicate the maximum predicted transport distance of
RG exceedances (<800 feet) will not reach MW123 (1,220 feet) and should therefore not reach
the edge of the GMZ. Based on distance extrapolations using the bulk attenuation rates for
highest and lowest calculated half lives, the 2,4-DNT plumes will not migrate further then 800 to
900 ft from MW212R (Attachment 11). This is nearly one order of magnitude less than the
results of the modeling results presented in the previous Five Year Review which predicted a
transport distance of RG exceedances of (<9,000 feet). Model results are summarized in Table
13 and included in Attachment 11. 2-Nitrotoluene was not modeled because the nearest
downgradient well, MW123, has no detectable levels of 2-nitrotoluene, has a higher RG, and
therefore would have produced similar results as 2,4,-DNT.

Model Results (2,4-DNT at MW315)- Monitoring well MW315 at Site M6 was selected as the
source location for this model. The 2,4-DNT detection of 8.9 ng/L during November 1999 at
MW315 was selected as the source concentration. A first order decay rate constant of 3.7x10™"
yr' was used for 2,4-DNT. The first order decay rate constant is based on LTM analytical data
(Attachment 8). Model results indicate that maximum predicted transport distance of RG
exceedances (<25 feet) will remain within the GMZ (3,500 feet). This is generally consistent
with the results of the modeling presented in the previous Five Year Review which predicted a
transport distance of RG exceedances of (<15 feet). Model results have been summarized in
Table 13 and included in Attachment 11.

VOCs were detected at overburden wells MW166R and MW650, combined well MW311, and
bedrock wells MW320R and MW665 during the previous Five Year Review period, but no RG
exceedances were reported (Attachment 4). Several detections of 1,2-DCE, at less than 10 pg/L
were observed during the current review period at well MW320R. All of the detections except
1,2-DCE at well MW320R were one-time detections at very low concentrations. Detections of

1,2-DCE at MW320R have consistently been an order of magnitude below the RG (70 pg/L).

Sulfate is included in the parameter list required for the Five-Year Review of the GOU natural
attenuation remedy. Sulfate exceeded the RG of 400 mg/L at wells MW166R and MW652 at
Site M6, during the current Five Year Review period, with maximum concentrations of 590, and
410 mg/L, respectively.

Summary -RG exceedances for explosive compounds have been reported at six overburden,

three combined overburden and bedrock, and four bedrock wells at Site M6 during LTM
conducted since June 1999. Explosives compounds detected above RGs during LTM in
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overburden and combined wells include RDX, TNT, TNB, 2-NT, 1,3-DNB, 2,4-DNT, and 2,6-
DNT. Only 2,4-DNT and 2,6-DNT have exceeded RGs in bedrock wells at Site M6 during LTM
conducted since June 1999. There were no detections for explosives at surface water location
SWTNT located near the confluence of TNT Ditch and Grant Creek.

The technical assessment indicates that the remedy is functioning as intended by the decision
documents and the remedy is expected to be protective of human health and the environment.
All RA activities for SRUs have been completed at M6 and the ICs required by the initial deed
documents for previous non-federal transfers in the MFG Area should be effective in preventing
exposure to contaminated groundwater when the property is transferred from the U.S. Army.
ICs must continue to be monitored, maintained and enforced to assure that the remedy functions
as intended with regard to the ICs and to ensure long-term protectiveness. To that end,
recommendations to enhance implementation of institutional controls to ensure long-term
protectiveness have been made in Section 4.4.5."

7.3.3.2 Question B: Are the Exposure Assumptions, Toxicity Data, Cleanup Levels, and
Remedial Action Objectives (RAOs) Used At The Time of the Remedy Still
Valid?

The exposure assumptions, toxicity data, and cleanup levels were reviewed and there were no
significant changes that were found that would affect the RGs for groundwater presented in the
ROD (refer to Attachment 14). Site M6 is located on land that has been incorporated by the
Village of Elwood is zoned for intermodal and related uses (I-4A). There is no current land use
for the property. Site M6 is currently owned and managed by the U.S. Army. Site M6 is
surrounded to the east by similar land use zoning areas; and to the west by the USDA Forestry
Service Midewin National Tallgrass Prairie conservation area. The RAOs that were originally
selected are still considered appropriate.

7.3.3.3 Question C: Has Any Other Information Come to Light That Could Call Into
Question the Protectiveness of the Remedy?

During the previous Five Year Review, concerns were raised related to a proposed coal-fired
electric generating facility in the MFG area. Preliminary design studies indicated that the
construction of an associated coal loading/unloading area along the west central boundary of Site
M6 would include removal of bedrock by blasting to a depth of approximately 65 ft below
ground surface. This gave rise to concerns that the blasting required to break up the Silurian
dolomite bedrock could affect the Maquoketa Shale confining unit beneath Site MS6.
Recommendations were made to evaluate whether the project would be compatible with RAOs
in the ROD. In June of 2008, the Chicago Tribune reported that the planned development was
abandoned due to business and environmental concerns unrelated to the site conditions;
therefore, this will have no impact on the protectiveness of the remedy

No other information is available to call into the question the protectiveness of the remedy. A
summary of the results of the review of the groundwater RGs presented in the ROD and land use
conditions applicable to the site are summarized in Attachment 14. The groundwater RGs
presented in the ROD are still considered health protective, and groundwater monitoring has
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shown no exceedances of the groundwater RGs outside of the GMZ. ICs should be effective in
preventing exposure to contaminated groundwater when the property is transferred from the U.S.
Army if they are consistent with those required in the initial deed documents for previous non-
federal transfers in the MFG Area.

7.3.4 Site M7

Site M7, the Red Water Area, situated in the central part of the MFG Area, includes
approximately 49 acres, and unlike most of the other sites, is bordered on all sides by other sites
(Attachment 1-2). Site M7 includes a cluster of structures in the northern one third of the site,
which was part of a red water treatment facility. The facility is referred to in past reports as the
open storage tank. Included in the open storage tank area are three sets of storage tanks,
evaporators, and incinerators. These facilities treated the effluent from the TNT production
lines, which were discharged into the TNT Flume System. At one time there was a two-acre
lagoon immediately north of the open storage tank area. This lagoon, which provided the extra
holding capacity for red water, was removed in 1985. The monitoring well network at this site
consists of four overburden wells, one combined well, and two bedrock wells (figures in
Attachment 1). Site M7 has received closure status for soils as documented in the Final Site M7
Closure Report (MWH, November 2003).

7.3.4.1 Question A: Is the Remedy Functioning as Intended By the Decision
Documents?

Chemistry — Groundwater from Site M7 was sampled for explosives, VOCs and sulfate during
October 2007. Natural attenuation indicator parameters have not been sampled since October
2003. Historic data tables are included in Attachment 4. The extent of the explosives plume in
groundwater and individual explosives compound detections during October 2007 at Site M7
have been included in figures presented in Attachment 1.

The RG for TNT has historically been exceeded at well MW 124R, particularly following RA
activities for the SOU. TNT was detected at concentrations of 5.5 pg/L and 13 pg/L,
respectively during the most recent monitoring events in October 2007 and May 2008. The
preponderance of Mann-Kendall and Mann Whitney U statistical analyses indicate a decreasing
trend in concentration versus time for TNT at MWI124R. There have been no other RG
exceedances for TNT at Site M7.

The RG for 2,4-DNT has been routinely exceeded at well MWI124R (Attachment 4)
occasionally exceeded at wells MW 158, MW660, and MW661 . 2,4-DNT was detected at levels
above the RG at well MW158 during December 2000, but has not been detected since. The
detected concentration of 2,4-DNT at well MW124R was 1.7ug/L and 1 pg/L, respectively
during October 2007 and May 2008. No other M7 wells exceeded the RG.

The RG for 2,6-DNT (0.42 ng/L) has not been exceeded at MW 124R since the Spring 2007

sampling event at, 1.7 pg/L. The preponderance of Mann-Kendall and Mann Whitney U
statistical analyses did not indicate a stable trend in concentration versus time for either DNT
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compound at MW124R, however this has likely been influenced by soil excavation activities
conducted at Site M7

Exceedances of the RG for RDX (2.6 pg/L) have occurred at well MWI124R. RDX
concentrations have declined from the maximum observed concentration of 46 pg/L during
November 1985 to 2.5 pug/L during October 2007. Mann-Kendall and Mann Whitney U
statistical analyses did not indicate a stable trend in concentration versus time for RDX at well
MW124R (Attachment 10). RDX concentrations had dropped below detection limits during 2000
and 2001, but exceeded RGs again after soil excavation activities occurred from July through
October 2001. RDX has not been detected in any other wells at Site M7.

In Attachment 8, best-fit curves are extrapolated through the 2,4-DNT, RDX and PCE
concentrations presented on the graphs. In order to get an estimate of the time required for the
selected explosives compounds to naturally degrade to less than site RGs, the equation to the
best-fit curve in Attachment 8 are used to project potential contaminant reduction rates. Table
12 summarizes the results of this analysis. Given the equation to the best-fit curve for 2,4-DNT,
RDX and PCE at MW 124, the estimated year at which these compounds should have naturally
degraded to less than site RGs was 2025, 1998, and 1987, respectively. The cleanup dates for
RDX and PCE at this location were calculated to be 2005 and 1997, respectively in the previous
Five Year Review. No cleanup date was calculated for 2,4-DNT for this location in the previous
Five Year Review.

PCE was reportedly detected above the RG (5 pg/L) at monitoring well MW124 during
November 1985. Subsequent resampling of well MW124R during August 1991 and December
1998 resulted in detections of 4 pg/L and 3.6 pg/L, respectively. During the current review
period, it was detected at 1.2 pg/L and 1.6 pg/L in 2004 semiannual sampling, and was not
detected during May 2008.

1,1,1-Trichloroethane (1,1,1-TCA) was detected at levels above the RG (200 pg/L) at well
MW124 during 1981 and at levels below the RG during 1985 and 1991 (Attachment 4).
Subsequent resampling of MW124R for VOCs during baseline activities in December 1998
indicated no detection of 1,1,1-TCA. 1,1,1-TCA was not detected in May 2008.

Bioparameters — Site M7 has shown declining concentrations of RDX, 2,4-DNT, and PCE. TNT
biodegradation daughter products 2a,4,6-DNT and 4a,2,6-DNT have routinely been detected at
Site M7 well MW124R. Because of the significant contaminant reductions and the presence of
anaerobic biodegradation products of TNT (2a,4,6-DNT and 4a,2,6-DNT), Other bioparameters,
such as nitrates, sulfides, TOC, etc., were not collected during the current Five Year Review
period. Site M7 is considered to have adequate potential for biodegradation of explosives
compounds.

Geology — The unconsolidated deposits at Site M7 consist primarily of surficial clays. Depth to

bedrock ranges from 5 to 13 ft. No significant bedrock fracture traces are shown on the fracture
trace maps for Site MO7.
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Hydrogeology -Groundwater flow is to the west/northwest at the site (figures in Attachment 1).
The water table depth ranged from 5.30 to 7.84 ft below ground surface during October 2007.
Flow in the bedrock at Site M7 is toward the west/northwest (figures in Attachment 1). Water
level elevations versus time plots for Site M7 monitoring wells are included in Attachment S. In
general, other than seasonal variation, no drastic changes in groundwater elevation have occurred
at site monitoring wells; however, water levels recorded during the April 2008 sampling event
were significantly higher than any level previously observed. The 2008 calendar year was one of
the wettest years in recorded history.

Observed vertical gradients during October 2007 indicated upward gradients in the northern
portion of the site and slightly downward gradients in the southern portion of Site M7 (Table
15). The average horizontal gradient during October 2007 was 0.00496 feet/foot (Table 14).
Horizontal gradients have ranged between 0.00496 feet/foot and 0.0144 feet/foot during LTM
activities from 1999 through 2007. Assuming an effective porosity of 0.30, the average linear
velocity during October 2007 was 0.0314 feet/day (Table 16). Linear velocities have ranged
from 0.0314 feet/day to 0.0747 feet/day during LTM activities at Site M7.

Model Results - Monitoring well MW124R was selected as the source location for the model.
The May 1981 2,4-DNT detection (53.2 pg/L) was selected as the source concentration. The
model results indicate that the maximum predicted distance of RG exceedances (<450 ft) will
remain within the GMZ (2,300 ft). This is approximately two orders of magnitude greater than
the modeling results presented in the previous Five Year Review which predicted a transport
distance of RG exceedances of (<5 feet). Model results have been summarized in Table 13 and
included in Attachment 11.

Summary - Groundwater samples from LTM at Site M7 indicate RG exceedances for explosive
compound 2,4-DNT occurred at overburden well MW660 and bedrock wells MW158 and
MW661. The remaining RG exceedances for RDX, TNT, TNB, 2,4-DNT, and 2,6-DNT
occurred at combined well MW124R. Modeling results indicate that the maximum predicted
travel distance of contaminants will not go beyond the GMZ.

The technical assessment indicates that the remedy is functioning as intended by the decision
documents. Soil OU RA activities, conducted during 2001 have removed the soil source loading
groundwater at Site M7. Tables 8, 9, and 11 list the ICs implemented at Site M7. ICs are
effective in preventing exposure to contaminated groundwater. The groundwater remedy is
protective of human health and the environment. The ICs required by the initial deed documents
for previous non-federal transfers in the MFG Area should be effective in preventing exposure to
contaminated groundwater when the remainder of the M7 property (the Red Water Area) is
transferred from the U.S. Army. ICs must continue to be monitored, maintained and enforced to
assure that the remedy functions as intended with regard to the ICs and to ensure long-term
protectiveness. To that end, recommendations to enhance implementation of institutional
controls to ensure long-term protectiveness have been made in Section 4.4.5.
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7.3.4.2 Question B: Are the Exposure Assumptions, Toxicity Data, Cleanup Levels, and
Remedial Action Objectives (RAOs) Used at the Time of the Remedy Still Valid?

The exposure assumptions, toxicity data, and cleanup levels were reviewed and there were no
significant changes that were found that would affect the RGs for groundwater presented in the
ROD (refer to Attachment 14). Site M7 is located on land that has been incorporated by the
Village of Elwood is zoned for intermodal and related uses (I-4A). The majority of Site M7 is
currently developed and utilized for intermodal land use, and a portion (Red Water Area) is
currently owned and managed by the U.S. Army and is not currently utilized. Intermodal land
use is the only future development anticipated. Site M7 is surrounded to the east by similar land
use zoning areas; and to the west by the USDA Forestry Service Midewin National Tallgrass
Prairie conservation area. The RAOs that were originally selected are still considered
appropriate.

7.3.4.3 Question C: Has Any Other Information Come to Light That Could Call Into
Question the Protectiveness of the Remedy?

No information is available to call into the question the protectiveness of the remedy. The RGs
for groundwater presented in the ROD are still considered health protective, and groundwater
monitoring has shown no exceedances of RGs for groundwater outside of the GMZ. Land use
controls adequately prevent exposure to the groundwater within the GMZ.

7.3.5 Site M8

Site M8 — The Acid Manufacturing Area, includes approximately 304 acres immediately east of
TNT Road (Attachment 1-2). Site M8 included facilities for the manufacture and storage of
nitric and sulfuric acids. In addition to an extensive network of piping, many ASTs and USTs
were also present. The monitoring wells at this site consist of four overburden wells, and two
combined wells (figures in Attachment 1). The soil COC at Site M8 was Sulfur. Sulfur is not a
CERCLA regulated waste, and was not identified in the October ROD as a risk to industrial
receptors in any media at the site.

7.3.5.1 Question A: Is the Remedy Functioning as Intended by the Decision Documents?

Chemistry — Groundwater from Site M8 was sampled for explosives, VOCs, and sulfate during
October 2007. Detections of explosives and VOCs at each monitoring well sampled at Site M8
during October 2007 have been included in figures presented in Attachment 1.

No RG exceedances of explosives or VOCs were identified. The reported sulfate concentrations
at Site M8 wells, MW148RR (290 pg/L), MW325R (410 milligrams per liter [mg/L]), and
MW330 (570 mg/L) during May 2008. Each of these wells had exceedances of the RG of 400
mg/L during this Five Year Review period.

Exceedances of the RGs for 2,4-DNT and 2,6-DNT (both 0.42 pg/L), of 1.1 pg/L and 1.4 pg/L,
respectively, occurred at monitoring well MW325 during the current review period. No
detections of 2,4 DNT or 2,6-DNT occurred May 2008 at MW325R, and No other exceedances
of explosives RGs have occurred at Site M8. Low levels of 2a,4,6-DNT and 4a,2,6-DNT have
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been detected at MW325R during the fall of 1999, 2001, and 2003. There are no RGs for these
compounds.

VOCs including 1,1,1-TCA, 1,1-DCA, 1,2-DCE, methyl ethyl ketone (MEK), acetone, ethyl
benzene, PCE, toluene, trichloroethylene (TCE), xylenes, vinyl chloride, and methylene chloride;
have historically been detected at Site M8 (Attachment 4). Exceedances of RGs have only
occurred for PCE and vinyl chloride. PCE was reported at concentrations greater than the RG (5
ug/L) during December 1994 and May 2000 at well MW 148RR. Vinyl chloride has not been
detected during the current Five Year Review period. PCE was detected in one sampling event
conducted during the current review period, at a concentration of 1 pg/L during May 2008 at
MW148RR.

1,2-DCE has been detected at monitoring well MW327R at levels less than the RG of 70 pg/L.
Concentrations have decreased from the maximum observed concentration of 34 pg/L during
October 1999 to no detection since May 2002 (Attachment 4). 1,1-DCA and 1,1,1-TCA have
been detected at wells MW148RR and MW323R but levels remain below RGs (700 pg/L and
200 pg/L, respectively). The remaining VOC detections are sporadic with little to no
reproducibility among sampling events.

Bioparameters —Site M8 has shown declining concentrations of PCE. Site M8 has had reported
detections of TNT anaerobic degradation byproducts 2a,4,6-DNT and 4a,2,6-DNT at well
MW325R. In addition, wells MW 148RR and MW323R have exhibited declining concentrations
of 1,1,1-TCA and the presence of its biodegradation product 1,1-DCA. Other bioparameters,
such as nitrates, sulfides, TOC, etc., were not collected during the current Five Year Review
period. This site continues to exhibit adequate evidence of natural attenuation.

Geology — The unconsolidated deposits at Site M8 consist of silty clays, silty sands and silts with
occasional deposits of permeable sand or gravel over dolomite bedrock. Depth to bedrock
ranges from 13 to 18 ft. Fracture trace maps indicate two major bedrock fractures that intersect
at the central portion of Site M8 and trend northeast-southwest and northwest-southeast. Two
additional parallel fractures that trend northeast-southwest are located in the northern portion of
Site M8.

Hydrogeology -Groundwater flow is to the southwest in the southern and northern portions of
site M8. A groundwater high was present in the central portion of the site around monitoring
well MW325R. The water table depth ranged from 12.19 to 27.75 ft below ground surface
during October 2007. Flow in the bedrock in the southern portion of Site M8 is toward the
southwest (figures in Attachment 1). No potentiometric surface information is available for the
northern portion of Site M8 due to the lack of bedrock wells at the site. Water level elevations
versus time plots for wells at Site M8 are included in Attachment 5. The plots have indicated a
decreasing trend in water elevations at wells MW 148RR and MW324R. These wells are located
within the Intermodal Center, which is part of the Industrial Park property transferred to the State
of Illinois. The area has had extensive asphalt paving, which is likely decreasing groundwater
recharge in that area. In general, other than seasonal variation, no drastic changes in
groundwater elevation have occurred at site monitoring wells; however, water levels recorded
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during the April 2008 sampling event were significantly higher than any level previously
observed. The 2008 calendar year was one of the wettest years in recorded history.

Vertical gradient information is unavailable due to the absence of well nests at the site. The
average horizontal gradient during October 2007 was 0.00356 feet/foot (Table 14). Horizontal
gradients have ranged from 0.0003 feet/foot to 0.0177 feet/foot between October 1999 and
October 2007. The average linear flow velocity at Site M8 during October 2007 was 0.0081
feet/day (Table 16). Linear flow velocities have ranged from 0.0006 feet/day during October
2001 to 0.0401 feet/day during October 2007 at Site M8.

Model Results — Exceedances of 2,4-dinitrotoluene and 2,6-dinitrotoluene above their RG were
observed at well MW325R between 2004 and 2007; however, the exceendances were only one
order of magnitude greater then RG of 0.42 ng/L. Additionally, the nearest downgradient well is
MW212R, which as exceedences which are five to six orders of magnitude greater than the RG.
Therefore, modeling was not conducted for this site. No exceedances of any RGs were reported
and no groundwater modeling was required in support of the monitored natural attenuation
remedy during the first five-year review period

Summary — The only RG exceedances for explosives compounds at Site M8 during LTM
activities (June 1999 through May 2008) have been low levels of 2,4 DNT and 2,6 DNT,
detected in MW325R during the current review period.

VOC exceedances occurred at well MW148RR during May 2000 for PCE and vinyl chloride at
MW327R during June 1999, October 2000, and May 2001. No subsequent detections of PCE or
vinyl chloride above the RGs have been reported. VOCs 1,1-DCA, 1,1,1-TCA, and 1,2-DCE
have been detected at well MW323R and 1,1-DCA and 1,1,1-TCA at well MW 148RR, but levels
have consistently been a minimum of an order of magnitude below RGs. Sulfate exceeded the
RG of 400 mg/L at wells MW 148RR, MW325R, and MW330 during the current review period.

The technical assessment indicates that the remedy is functioning at Site M8 as intended by the
decision documents. Tables 9 and 11 list the ICs implemented at Site M8. ICs are effective in
preventing exposure to groundwater. The groundwater remedy is protective of human health and
the environment. ICs must continue to be monitored, maintained and enforced to assure that the
remedy functions as intended with regard to the ICs and to ensure long-term protectiveness. To
that end, recommendations to enhance implementation of institutional controls to ensure long-
term protectiveness have been made in Section 4.4.5."

7.3.5.2  Question B: Are the Exposure Assumptions, Toxicity Data, Cleanup Levels, and
Remedial Action Objectives (RAOs) Used at the Time of the Remedy Still Valid?

The exposure assumptions, toxicity data, and cleanup levels were reviewed and there were no
significant changes that were found that would affect the RGs for groundwater presented in the
ROD (refer to Attachment 14). Site M8 is located on land that has been incorporated by the
Village of Elwood is zoned for intermodal and related uses (I-4A). Site M8 is currently
developed and utilized for intermodal land use. No other land use is anticipated. Site M8 is
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surrounded by similar land use zoning areas. The RAOs that were originally selected are still
considered appropriate.

7.3.5.3 Question C: Has any Other Information Come to Light that Could Call Into
Question the Protectiveness of the Remedy?

No information is available to call into the question the protectiveness of the remedy. The RGs
for groundwater presented in the ROD are still considered health protective, and groundwater
monitoring has shown no exceedances of RGs for groundwater outside of the GMZ. Land use
controls adequately prevent exposure to the groundwater within the GMZ.

7.3.6  Site M13

Site M13, the Gravel Pits, is located southwest of the Acid Manufacturing Area, and covers
approximately 106 acres (Attachment 1-2). It includes four areas that served as sources of sand
and gravel fill, and as a site for waste dumping. Well abandonment and replacement activities
took place at Site M13 during January 2004. The monitoring well network at the site now
consists of two overburden wells, one combined well, and four bedrock wells (figures in
Attachment 1). Remediation has been completed for Site M 13 soils; however, final closure has
not been received.

7.3.6.1 Question A: Is the Remedy Functioning as Intended by the Decision Documents?

Chemistry — Groundwater was sampled for explosives, VOCs, and sulfate during the current
Five Year Review period. The extent of explosives in groundwater has been included in figures
presented in Attachment 1. No VOCs were detected and sulfate was not detected in excess of
the RG during the current Five Year Review period.

The RG for 2,4-DNT and 2,6, DNT (both 0.42 pg/L) have been routinely exceeded at well
MW321. Concentrations of 2,4-DNT have declined from the maximum observed concentrations
of 120 and 34 pg/L, respectively during October 1991 to non-detectable concentrations during
May 2008. Mann-Kendall statistical test results indicated a decreasing trend with an 80%
confidence level for both compounds. The estimated time at which this compound will naturally
degrade to less than the site RG is 34 years (or in the year 2043; Table 12).

Bioparameters — Site M13 has shown declining concentrations of explosives. TNT anaerobic
degradation byproducts 2a,4,6-DNT and 4a,2,6-DNT have routinely been detected at site
monitoring wells MW126, MW321, and MW350 during LTM activities at Site M13. Other
bioparameters, such as nitrates, sulfides, TOC, etc., were not collected during the current Five
Year Review period. This site continues to exhibit adequate evidence of natural attenuation of
explosive compounds.

Geology — The unconsolidated deposits at Site M13 consist of silty clays, silty sands, silts, and
sands. Some of the sand deposits are up to 15 ft thick in the southern portion of the site. Depth to
bedrock ranges from 19 to 34 ft. The fracture trace map indicates three small bedrock fractures
located in the southern portion of Site M13. The fractures generally trend northeast-southwest.
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Two additional parallel bedrock fractures that trend northeast-southwest are located in the
northern portion of Site M8.

Hydrogeology - Groundwater flow is generally to the southwest at the site. However, the
presence of a former gravel pit in the northern portion of the site appears to provide additional
recharge to the water table, creating a slight southern component of flow on the south side of the
pit (figures in Attachment 1). The water table depth ranged from 15.95 to 29.05 ft below
ground surface during October 2007. Flow in the bedrock at Site M13 is toward the west-
southwest (figures in Attachment 1). Water level elevations versus time plots for wells at Site
M13 are included in Attachment 5. In general, other than seasonal variation, no drastic changes
in groundwater elevation have occurred at site monitoring wells; however, water levels recorded
during the April 2008 sampling event were significantly higher than any level previously
observed. The 2008 calendar year was one of the wettest years in recorded history.

The vertical gradient at well nest MW321/MW322 was downward and vertical gradient at well
nest MW363/MW354 was upward during October 2007. The vertical gradient has remained
downward during most years between 1999 and 2007 at Site M13 (Table 15). The average
horizontal gradient at Site M13 during October 2007 was 0.00339 feet/foot (Table 14).
Horizontal gradients at Site M13 have ranged from 0.0033 feet/foot to 0.0068 feet/foot during
LTM activities. Assuming an effective porosity of 0.30, the average linear velocity during
October 2007 was 2.5639 feet/day (Table 16). Flow velocities have ranged from 2.4938
feet/day to 5.1388 feet/day at Site M13 during LTM activities.

Model Results - Monitoring well MW321 was selected as the source location for the model. The
October 1991 2,4-DNT result (120 pg/L) was selected as the source concentration. A first order
decay rate constant of 2.19x10" yr'' was used for 2,4-DNT. The first order decay rate constant is
based on LTM analytical data (Attachment 8). The model results indicate the maximum
predicted transport distance of RG exceedances (<2,100 ft) will remain within the GMZ (3,200
ft). This is greater than, but generally consistent with, results presented in the previous Five
Year Review which predicted a transport distance of RG exceedances of (<1,200ft). Model
results have been summarized in Table 13 and included in Attachment 11.

Summary - Exceedances of the RG for 2,4-DNT and 2,6-DNT occurred at in-plume combined
well MW350. In addition, RG exceedances occurred for 2,4-DNT, 2,6-DNT, and TNB at in-
plume bedrock well MW321. Mann-Kendall statistical test results indicate stable trends for TNT
and a decreasing trend for 2,4, DNT at monitoring well MW321. BIOSCREEN modeling
results indicate a maximum predicted transport distance of RG exceedances for 2,4-DNT will not
exceed the GMZ. There were no detections for explosives at the early warning wells M3 or
MW345 during LTM conducted from 1999 through 2008 (Attachment 4).

The technical assessment indicates that the remedy is functioning at Site M 13 as intended by the
decision documents. The groundwater remedy is expected to be protective of human health and
the environment when soil RA activities are completed at the site. Soil RA activities are
scheduled to occur during fiscal year 2007. Tables 9 and 11 list the ICs implemented at Site
M13. ICs are effective in preventing exposure to contaminated groundwater. Additional ICs will
be required for the M13 landfill to prevent exposure to contaminated groundwater when it is
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transferred from the U.S. Army. ICs must continue to be monitored, maintained and enforced to
assure that the remedy functions as intended with regard to the ICs and to ensure long-term
protectiveness. To that end, recommendations to enhance implementation of institutional
controls to ensure long-term protectiveness have been made in Section 4.4.5.

7.3.6.2 Question B: Are the Exposure Assumptions, Toxicity Data, Cleanup Levels, and
Remedial Action Objectives (RAOs) Used at the Time of the Remedy Still Valid?

The exposure assumptions, toxicity data, and cleanup levels were reviewed and there were no
significant changes that were found that would affect the RGs for groundwater presented in the
ROD (refer to Attachment 14). Site M13 is located on land that has been incorporated by the
Village of Elwood is zoned for intermodal and related uses (I-4A). Site M13 is currently
developed and utilized for intermodal land use and a closed and capped landfill. No other land
use is anticipated.  Site M13 is surrounded by similar land developed and utilized for
intermodal. The RAOs that were originally selected are still considered appropriate.

7.3.6.3 Question C: Has any Other Information Come to Light that Could Call Into
Question the Protectiveness of the Remedy?

No information is available to call into the question the protectiveness of the remedy. The RGs
for groundwater presented in the ROD are still considered health protective, and groundwater
monitoring has shown no exceedances of RGs for groundwater outside of the GMZ. Land use
controls adequately prevent exposure to the groundwater within the GMZ.

7.4 GRU3 - VOLATILE ORGANIC COMPOUNDS IN GROUNDWATER

GRU3 is entirely in the MFG Area and consists of separate plumes emanating from sources at
Sites M3 and M10 (Attachment 1-2). The following discussions are a summary of the LTM
groundwater quality results along with a summary of site characteristics. The purpose of these
summaries is to evaluate whether the monitored natural attenuation remedy is performing
adequately at each site.

7.4.1 Site M3

Site M3 — Flashing Grounds, consist of a 66-acre tract in the west central part of the MFG Area
(Attachment 1-2). The Flashing Grounds were used to flash burn equipment to remove
explosive residues. Monitoring wells at the site consist of eleven shallow bedrock wells and one
combination well. The Site M3 outline and the monitoring well locations have been included in
figures presented in Attachment 1. Site M3 was included in GRU3 because benzene was
detected in well MW233 at a concentration exceeding the RG during August 1991. The USEPA
and IEPA approved the suspension of sampling at wells in Site M3 during the LTM until soil
excavation activities were completed, based on no detections of benzene, toluene, ethyl benzene,
and xylenes (BTEX) at wells within site M3. Site M3 has received closure status for soils as
documented in the Draft Final Closure Report, Sites L2, L5, L234, M3, M4, and M12 (MWH,
March 2008). Key wells were sampled in Spring 2008, with non-detectable results for VOCs. If
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similar results are obtained for the Fall 2008 sampling event, no further monitoring should be
required for Site M3.

7.4.1.1 Question A: Is the Remedy Functioning as Intended by the Decision Documents?

Chemistry - Groundwater at the M3 Site was last sampled for VOCs during May 2008. No
detections of VOCs were identified. Historically, benzene has exceeded the RG (5 pg/L) at well
MW233 (Attachment 4). Monitoring wells MW 112 and MW 113 are sampled for explosives as
compliance wells for Site M7. No detections of explosives have occurred at these sampling
locations during LTM activities. An exceedance of the RG for 1,3-Dinitrobenzene (1,3-DNB; 10
ug/L) occurred at well MW233 during July 1988. Subsequent resampling of the well during
August 1991 indicated no detection of 1,3-DNB.

Bioparameters — Because there were no detected contaminants at this site, the evaluation of
bioparameters was not necessary.

Geology — The unconsolidated deposits at Site M3 consist of clay and silt with some thin sand,
and sand and gravel deposits. Depth to bedrock ranges from 2 ft to 10 ft at Site M3. The fracture
trace map indicates the presence of one bedrock fracture trending northwest-southeast, located
beneath the southeast portion of Site M3.

Hydrogeology - Groundwater flow in the bedrock is to the northwest at Site M3 (figures in
Attachment 1). Water table elevations could not be contoured for Site M3 due to the lack of
water table wells at the site. Because depth to bedrock ranges from 2 to 10 ft below ground
surface (BGS) at Site M3 and depth to water ranges from approximately 9 to 12 ft BGS,
installation of wells strictly as water table wells at Site M3 would not be practicable. Figures in
Attachment 1 illustrate the thin unconsolidated deposits at Site M3. No vertical gradients or
horizontal gradients were calculated for the site due to the lack of data.

Model Results - Based on the absence of any RG exceedances (no detections) for VOCs at Site
M3, no groundwater modeling was completed in support of the monitored natural attenuation
remedy.

Summary - Site M3 was included in GRU3 because benzene was detected at well MW233 at a
concentration exceeding the Class I Groundwater standard in the past. Two LTM events
conducted during June and October 1999 showed no groundwater VOC RG exceedances at well
MW233. Groundwater monitoring at the site should resume in the aftermath of the completion
of SOU RA activities. Bedrock well MW233 should be sampled for VOCs semiannually for one
year following SOU RA activities and bedrock well MW352 should be sampled once, and again
if detections of VOCs occur at MW233. When no detections for VOCs occur at site monitoring
wells, the site can be recommended for closure.

The technical assessment indicates that the remedy is functioning at Site M3 as intended by the
decision documents. The groundwater remedy is protective of human health and the
environment. It is anticipated that ICs applicable to MA3 Area property will be implemented
and will be effective in preventing exposure to contaminated groundwater when Site M3 is

102



August 2009 Final — Second Five-Year Review Report
WI120QR-08-D-0009/0002 JOAAP — Groundwater Operable Unit

transferred from the U.S. Army to the USDA FS. ICs must continue to be monitored, maintained
and enforced to assure that the remedy functions as intended with regard to the ICs and to ensure
long-term protectiveness. To that end, recommendations to enhance implementation of
institutional controls to ensure long-term protectiveness have been made in Section 4.4.5.

7.4.1.2 Question B: Are the Exposure Assumptions, Toxicity Data, Cleanup Levels, and
Remedial Action Objectives (RAOs) Used at the Time of the Remedy Still Valid?

The exposure assumptions, toxicity data, and cleanup levels were reviewed and there were no
significant changes that were found that would affect the RGs for groundwater presented in the
ROD (refer to Attachment 14). Site M3 is located on land that is zoned Agricultural (A-1) by
the Will County Land Use Department, and is surrounded by similar land use areas. There is no
current land use for the property. It is currently owned and managed by the U.S. Army. The
anticipated future land use is for the USDA Forestry Service Midewin National Tallgrass Prairie
conservation area. The RAOs that were originally selected are still considered appropriate.

7.4.1.3  Question C: Has any Other Information Come to Light that Could Call Into
Question the Protectiveness of the Remedy?

No information is available to call into the question the protectiveness of the remedy. The RGs
for groundwater presented in the ROD are still considered health protective, and groundwater
monitoring has shown no exceedances of RGs for groundwater outside of the GMZ. Land use
controls adequately prevent exposure to the groundwater within the GMZ.

7.4.2 Site M10

Site M10 -The Toluene Tank Farms, are located in the northern portion of the MFG Area and
consisted of three AST farms. The ASTs were used for storing toluene through 1976. Each
facility is less than 10 acres in size, and originally included four tanks, each enclosed by a berm.
The western tank farm was hit by lightning on two occasions; one tank was destroyed in 1970
and another was destroyed in June 1971. Both of the tanks exploded, burned, and were
subsequently removed.

7.4.2.1 Question A: Is the Remedy Functioning as Intended by the Decision Documents?

Chemistry: VOC concentrations at Site M10 wells have been less than site RGs since 1998.
Groundwater monitoring conducted at Site M10 during 1998, 1999, and 2000 at monitoring
wells MW224 and MW220 indicated no detections of toluene. All of the RAOs set in the ROD
for Site M10 have been met and the remedy is protective of human health and the environment.
The Final Site M10 Closure Report was submitted and accepted in March 2003.

Geology: The overburden aquifer at Site M10 West consists of silty clay, which is approximately
5 feet thick. The overburden aquifer at Site M10 Central primarily consists of silty clay, with
some sandy silt and clay. None of the borings at M10 Central reached bedrock, therefore the
overburden thickness is unknown.
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Hydrogeology: Monitoring wells at Site M10 were abandoned during March 2001. Site M10 has
been closed. Tables 8, 9, and 11 list the ICs implemented at Site M10. ICs are effective in
preventing exposure to groundwater. The groundwater remedy is protective of human health and
the environment. ICs must continue to be monitored, maintained and enforced to assure that the
remedy functions as intended with regard to the ICs and to ensure long-term protectiveness. To
that end, recommendations to enhance implementation of institutional controls to ensure long-
term protectiveness have been made in Section 4.4.5."

7.4.2.2 Question B: Are the Exposure Assumptions, Toxicity Data, Cleanup Levels, and
Remedial Action Objectives (RAOs) Used at the Time of the Remedy Still Valid?

The exposure assumptions, toxicity data, and cleanup levels were reviewed and there were no
significant changes that were found that would affect the RGs for groundwater presented in the
ROD (refer to Attachment 14). Site M10 east is located on land that has been incorporated by
the Village of Elwood is zoned for industrial park uses (I-4B). Site M10 East is currently
developed and utilized for industrial park uses and is surrounded by similar land use zoning
areas. Industrial land use is the only future development anticipated. Site M10 west is located
on unincorporated land that is zoned Agricultural (A-1) by the Will County Land Use
Department, and is surrounded by similar land use areas. The anticipated future land use is for
the USDA Forestry Service Midewin National Tallgrass Prairie conservation area. The RAOs
that were originally selected are still considered appropriate.

7.4.2.3 Question C: Has any Other Information Come to Light that Could Call Into
Question the Protectiveness of the Remedy?

No information is available to call into the question the protectiveness of the remedy. The RGs
for groundwater presented in the ROD are still considered health protective, and groundwater
monitoring has shown no exceedances of RGs for groundwater outside of the GMZ. Land use
controls adequately prevent exposure to the groundwater within the GMZ.

104



August 2009 Final — Second Five-Year Review Report
WI120QR-08-D-0009/0002 JOAAP — Groundwater Operable Unit

8.0 ISSUES

Table 17 - Issues

Currently
Affects Affects Future

Issue Protectiveness Protectiveness
(Y/N)

(Y/N)

Monitor well gauging reports included with the 2007 and N Y
2008 Semi Annual LTM Reports indicate that almost all of
the monitor wells accessed at this time have some degree
of damage to, or deterioration in condition of, the concrete
well pads.

The well casings to MW410 and MW411 in L3 are N Y
reported to be damaged, and neither well is equipped with
a lock. The well casing to MW 159 in M7 is reported to be
damaged. MW803 and MWS805 in M11 are not equipped
with locks.

Recommendations in the previous Five Year Review to N N
sample for sulfate at Site M8 MW361R have not yet been
implemented.

Recommendations made in the previous Five Year Review N N
to sample for VOCs at Site M7 MWI124 for two
consecutive sampling events have been at least partially
implemented. MW124 was sampled for VOCs in May
2008. No VOCs were detected. No data is available to
determine whether MW124 was sampled for VOCs in
October 2008.

Groundwater in L2 and L3 has not been monitored for N N
metals since 2003. Metals could have been mobilized
from soil to groundwater during the remediation of the
SOU in the popping furnace area.

The owners of the Prologis Industrial Park should provide Y Y
documentation to the U.S. Army, similar to that provided
by Centerpoint Industrial Park, to verify that they
understand and are in compliance with the institutional
controls and deed restrictions placed on their property.

Because remedial actions for the vast majority of Soil N N
Operable Unit Sites were completed during the time
between the First and Second Five Year Reviews,
combining the documents for the SOU and GOU for the
next Five Year Review should be considered to avoid
unnecessary redundancy and present the data in an
integrated format.
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9.0 RECOMMENDATIONS AND FOLLOW-UP ACTIONS

Table 18 - Recommendations and Follow-Up Actions

) Affects
Recommendations Party Oversight | Milestone Protectiveness?
Issues and Responsible | Agency Date (Y/N)
Follow-up Actions
Current | Future

Monitoring | Repair and/or U.S. Army |IEPA/ 4/30/10 N N
Well maintain well pads USEPA
condition (general comment).
Monitoring | Repair well casings | U.S. Army | [EPA/ 4/30/10 N N
Well at MW410, USEPA
condition MW411, and

MW159. Install

new locks at

MW410, MW411,

MW803 and

MW&05.
Groundwater | Sample monitoring | U.S. Army | [EPA/ 4/30/10 N N
monitoring | well MW361R at USEPA
requirements | Site M8 for sulfate.
Groundwater | Verify whether 1y g Army |IEPA/ 10/30/09 N N
monitoring gddltlopal sampling USEPA
requirements | 13 required at

MW124.
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Issues

Recommendations
and
Follow-up Actions

Party
Responsible

Oversight
Agency

Milestone
Date

Affects
Protectiveness?
(Y/N)

Current | Future

Groundwater
monitoring
requirements

Monitor wells
MW501 in L2 and
monitor wells
MW410, MW411,
MW630, and
MW631in L3
should be sampled
and analyzed for
metals for two
consecutive
semiannual
sampling events to
evaluate whether
any metals were
mobilized from soil
to groundwater
during the
remediation of the
SOU.

U.S. Army

IEPA/
USEPA

4/30/10

N N

Institutional
controls
verification

Submit notification
to owners,
operators, or
managers, of
transferred
properties to ensure
deed restrictions are
being followed and
institutional controls
implemented at the
sites are still
effective. Consider
whether use of the
State’s one-call
system can be used
enhance long-term
protectiveness of the
remedy.

U.S. Army

IEPA/
USEPA

4/30/10
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) Affects
Recommendations Party Oversight | Milestone | Protectiveness?
Issues and Responsible | Agenc Date (Y/N)
Follow-up Actions P gency
Current | Future
Reporting | Consider combining |y 5. Army | IEPA/ 05/5/2014 | N N

for future the documents for
Five Year the SOU and GOU
Reviews for the next Five
Year Review.

USEPA
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10.0 PROTECTIVENESS STATEMENT(S)

The limited action remedy, monitored natural attenuation, was chosen for the three GRUs in the
GOU.

10.1 GRU1 (SITES L1, L2, L3, AND L14)

The remedy for GRUI is expected to be protective of human health and the environment upon
attainment of groundwater cleanup goals, through natural attenuation. In the interim, exposure
pathways that could result in unacceptable risks are being controlled and ICs are preventing
exposure to, or the ingestion of, contaminated groundwater.

Long-term protectiveness of the remedial action will be verified during LTM to evaluate
potential migration of the contaminant plume down-gradient from the former source areas.
Current monitoring data indicate that the remedy is functioning as required and that the plumes
remain on site within the respective GMZ. The SOU RA activities completed during the current
and previous Five Year Review periods will likely reduce the predicted clean-up times required
for contaminant levels in groundwater to drop below RGs.

Long-term protectiveness requires compliance with effective ICs (or Land Use Controls). IC
evaluation activities will be developed to ensure that effective ICs are implemented and that the
ICs are maintained, monitored and enforced via long-term stewardship as well as maintaining the
site remedy components. Annual review and reporting of the institutional controls will be needed
to assure that the remedy is functioning as intended with regard to the ICs and to ensure effective
procedures are in-place for long-term stewardship at the site.

10.2 GRU2 (SITES M1, M5, M6, M7, M8, AND M13)

The remedy for GRU2 is expected to be protective of human health and the environment upon
attainment of groundwater cleanup goals, through natural attenuation. In the interim, exposure
pathways that could result in unacceptable risks are being controlled and ICs are preventing
exposure to, or the ingestion of, contaminated groundwater. All of the RAOs set in the ROD
have been fulfilled for Site M8.

Long-term protectiveness of the remedial action will be verified during LTM to evaluate
potential migration of the contaminant plume down-gradient from the former source areas.
Current monitoring data indicate that the remedy is functioning as required and that the plumes
remain on site within the respective GMZ. The SOU RA activities completed during the current
and previous Five Year Review periods will likely reduce the predicted clean-up times required
for contaminant levels in groundwater to drop below RGs.

Long-term protectiveness requires compliance with effective ICs (or Land Use Controls). IC

evaluation activities will be developed to ensure that effective ICs are implemented and that the
ICs are maintained, monitored and enforced via long-term stewardship as well as maintaining the
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site remedy components. Annual review and reporting of the institutional controls will be needed
to assure that the remedy is functioning as intended with regard to the ICs and to ensure effective
procedures are in-place for long-term stewardship at the site.

10.3 GRU3 (SITES M3 AND M10)

The remedy for GRU3 is expected to be protective of human health and the environment upon
attainment of groundwater cleanup goals, through natural attenuation. In the interim, exposure
pathways that could result in unacceptable risks are being controlled and ICs are preventing
exposure to, or the ingestion of, contaminated groundwater. All of the RAOs set in the ROD for
Site M 10 have been met and the remedy is protective of human health and the environment. The
Final Site M10 Closure Report was submitted in March 2003.

Long-term protectiveness of the remedial action for Site M3 will be verified during LTM.
Current monitoring data indicate that the remedy is functioning as required and that the
concentrations of contaminants are below the RGs. The SOU RA activities were completed
during the current and previous Five Year Review periods.

Long-term protectiveness requires compliance with effective ICs (or Land Use Controls). IC
evaluation activities will be developed to ensure that effective ICs are implemented and that the
ICs are maintained, monitored and enforced via long-term stewardship as well as maintaining the
site remedy components. Annual review and reporting of the institutional controls will be needed
to assure that the remedy is functioning as intended with regard to the ICs and to ensure effective
procedures are in-place for long-term stewardship at the site.
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11.0 NEXT REVIEW

The Third Five-Year Review Report Groundwater Operable Unit at Joliet Army Ammunition
Plant, Wilmington, Illinois will be due in May 2014, five years after the approval date of this
Report.
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Water Table Map
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during data validation

J = Indicates an estimated value
| = Indicates chromatogram interference
ug/L = micrograms per liter

NS = not sampled

FIGURE D14
AREA M13

TR

2.,4-Dinitrotoluene Contours

October 2007
Joilet Army Ammunition Plant
Groundwater Operable Unit
Wilmington, lllinois

Aerial photo source: USGS High Resolution Orthoimagery, 2005

Attachment 1 -

35



TR

MW321gIP
B2K]
EW) ' .
i ’ : Well Type
1 ’ IP  In Plume
EW Early Warning
CM Compliance

2,6-Dinitrotoluene Remediation Goal = 0.42 ug/L
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ug/L = micrograms per liter

NS = not sampled

Legend N Projection ~ UTM Zone 16 N ) FIGURE D15
B Bedrock Monitoring Well T \/
A Combination Monitoring Well A Horizontal Datum  NADS83 g - AREA M13

Prepared by ©  Overburden Monitoring Well Units Feet ) 2,6-Dinitrotoluene Contours
AMEC for 3.3 Concentration in (ug/L) \ October 2007

— ~ ~  Remediation Goal Contour Line (ug/L) (inferred| 1 inch equals 500 feet . L
\ a ) u : (“g_ N ) 0 500 ( N Joilet Army Ammunition Plant
\MKM — = Concentration Contour Line (ug/L) (inferred) Groundwater Operable Unit
== =1 Groundwater Management Zones E Feet § WiImington, 1llinois
K:\11000\11600\11686\Fall 2007\DWG\ArcView\Figure D15 Area M15 26DNT.mxd Aerial photo source: USGS High Resolution Orthoimagery, 2005

From: MKM, October 2008. Draft 2007 Annual Report for the Groundwater Operable Unit Long Term Monitoring, JOAAP, Wilmington, lllinois  Attachment 1 - 36



MW3220EW),

Well Type
IP  InPlume
EW Early Warning
CM Compliance

RDX Remediation Goal = 2.6 pug/L

ND = Indicates analyte not detected
at or above Method Detection Limit

/ = Qualifiers after a slash were determined
during data validation

J = Indicates an estimated value
| = Indicates chromatogram interference
Mg/L = micrograms per liter

NS = not sampled
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CERTIFICATE OF PUBLICATION

SIGI? o?\'/:vHELINOIS'} == Copy of Notice Herein Referred To

| Janet M. Fisher

do hereby certify that Eric D. Fisher the publisher of the
Free Press Advocate , which is now and has
been for more than six months prior to the first publication of this notice hereto
annexed, a weekly newspaper of general circulation, printed and
published in the city of Wilmington in
said County, and that the said advertisement or notice relating to the matter of

The Joliet Army Ammunition Plant Draft Final Five-Year Review
Reports for Soil and Groundwater Operable Units, etc.

has been published in said paper every week, one time consecutively of the issues commencing
April 22 A.D.20 99  and ending April 22 AD.20 _09
which are the dates of the first and last papers containing the same.
Givenunder My  hand this 29th day of April A.D.20 09

Printer's Fee $ 231.00 '
Paid 20 %c«md’ m m

7 Fslen - e

: = i Janet M. Fisher
Eric D. Fisher Publisher ; Pabiic, Stte of Iilinod

My Commission Expires 12/15/12
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Lions Club sponsors Wilson in therapeutic riding

TO SUBSCRIBE
CALL 476-7966
OR 634-03154

; Sheriff’s sale of

PURSUANT TO THE FAIR DEBT COL-
LECTION PRACTICES ACT YOU ARE
ADVISED THAT THIS LAW FIRM IS
DEEMED TO BE A DEBT COLLECTOR
. ATTEMPTING TO COLLECT A DEBT
. AND ANY INFORMATION OBTAINED
' WILL BE USED FOR THAT PURPOSE.
; SHERIFF’S SALE
STATE OF ILLINOIS,
,’ COUNTY OF WILL, IN THE
. CIRCUIT COURT OF THE TWELFTH
JUDICIAL CIRCUIT OF ILLINOIS,
WILL COUNTY, GENERAL DIVISION
. HSBC BANK USA, AS TRUSTEE FOR
MANA 2007-A2, Plaintiff, vs. NEVA
' NICHOLS AKA NEVA G. NICHOLS:
' SPECIALIZED LOAN SERVICING LLC;
' MORTGAGE ELECTRONIC REGIS-
TRATION SYSTEMS, INC.; WILLOW
BROOK ESTATES COMMUNITY
i ASSOCIATION; Defendant. No. 08 CH
4446.
NOTICE OF SHERIFF SALE
Public notice is hereby given that
~in pursuance of a judgment of said
Court entered in- the above-entitled
cause on the 7th day of January, 2009,
I, PAUL J. KAUPAS, Sheriff of Will
County, lllincis, will on Wednesday, the
6Gth day of May, 2009, commencing at
12:00 o'clock noon, -at the Sheriffs
. Office in the Will County Courthouse, 14
| West Jefferson Streel, in the City of
Joliet, Will County, llincis, sell 1o the
highest and best bidder or bidders the
following-described real estate, or so
much thereof as may be sufficient to
satisfy said decree, to-wit: -
T 81, IN WILLOWBROOK
ESTATES UNIT NUMBER 6, BEING A
RESUBDIVISION OF LOTS 2 AND 16
IN THE SUBDIVISION OF THE
. NORTHEAST 1/4 OF SECTION 7 AND
ALSO PART OF LOT 17 IN THE.
ASSESSOR'S SUBDIVISION OF
 FRACTIONAL SECTION 8, ALL IN
TOWNSHIP 34 NORTH, RANGE 15
. EAST OF THE THIRD PRINCIPAL
 MERIDIAN, ACCORDING TO THE
| PLAT THEREOF RECORDED JULY 8,
- 1979 AS DOCUMENT NO. R798-23832,
'AND BY CERTIFICATES OF CORREC-
' TION RECORDED_ MAY 20, 1980 AS
DOCUMENT NOS. R80-13293 AND
'RB0-13294, IN WILL COUNTY, ILLI-
'NOIS.

; Commonly known as; 3237 EAST
. BURIED OAK DRIVE, CRETE, IL 60417
P.LN.: 16-08-102-005-0000
| The property is improved with a

-single family dwelling.

! Terms of sale: Ten percent (10%)
at the time of sale and the balance with-
In twenty-four (24) hours plus interest at
the statutery Judgment rate on any
.unpaid portion of the sale price from the
dale of the sale to the date of payment.
All payments of the amount bid shall be
in cash or certified funds payable to the
Sheriff of Will County,

' Pursuant to Local Court Rule
11.03 (7) and 735 ILCS 5/15-1512. the
amount of any surplus bid will be held by
the Sheriff until a party obtains a court
order for its distribution or for 60 days
following the date of the entry of the
order confirming the sals, at which time,
in the absence of an order directing pay-
ment of the surplus it may be automati-
cally forfeited to the State without further
natice.

FOR INFORMATION PLEASE
CONTACT:

Freedman Anseimo Lindberg

8 Rappe LLC

1807 West Diehl Road, Suite 333
Naperville, IL 60563
P: 630-983-0770
F: 630-428-4620
f'faintiff‘s Attorney

PAUL J. KAUPAS
Sheriff of Will County
Published in The Free Press
Advocate, Wednesday, April 8, 15 and
22, 2009,

-3237 E. Buried Oak Dr.
PUBLIC NOTICE

GROUND AS SHOWN IN SAID PLAT
AS CREATED BY DOCUMENT R73-
13978, IN WILL COUNTY, ILLINOIS.
Commonly known as: 824
GREENBRIAR LANE, UNIVERSITY
PARK, IL 60466.

P.L.N.: 14-13-108-002

The property is improved with a
single family dwelling.

Terms of sale: Ten percent (10%)
at the time of sale and the balance with-
in twenty-four {24) hours plus interest at
the slatulory Judgment rate on any
unpaid portion of the sale price from the
date of the sale to the dals of payment.
All payments of the amount bid shall be
in cash or ceitified funds payable to the
Sheriff of Will County.

Pursuant to Local Court Rule
11.03 (7) and 735 ILCS 5/15-1512, the
amount of any surpius bid will be held by
the Sheriff until 2 party obtains a court
order for its distribution or for 60 days
following the date of the entry of the
order confirming the sale, at which time,
in the absencs of an order directing pay-
ment of the surplus it may be automati-
cally forfeited to the State without further
notice. ;

FOR INFORMATION PLEASE
CONTACT:

FISHER & SHAPIRO, LLC
4201 LAKE COOK ROAD
NORTHBROOK, IL 60062
847-291-1717

847-291-3434 fax

Plaintiff's Attomey

PAUL J. KAUPAS

Sheriff of Will County

Published in The Free Press

Advocate, Wednesday, April 8, 15 and
22, 2009.

NO. 172228 IN PLAT BOOK 8 ON
PAGE 44 IN WILL COUNTY. ILLINOIS.

Commonly Known as: 1507 EAST
CAST STREET, JOLIET, IL 60432

P.LN.: 30-07-11-4+0-030

07-11-410-03¢ .

The property is improvéd with a
single family dwelling.

Terms of sale: Ten percant (10%)
at the time of sale and the balance with-
in twenty-four (24) hours plus interest at
the statutory Judgment rate on any
unpaid portion of the sale price from the
dats of the sale (o the date of payment.
All payments of the amount bid shall be
in cash or certified funds payable to the
Sheriff of Will County.

Pursuant to Local Court Rule
11.03 (7) and 735 ILCS 5/15-1512, the
amount of any surplus bid will be heid by
the Sheriff until a party obtains a court
order for its distribution or for 60 days
following the date of the entry of the
order confirming the sale, at which time,
in the absence of an order directing pay-
ment of the surplus it may be automati-
cally forfeited to the State without further
notice.

FOR INFORMATION PLEASE
CONTACT:
Gomberg, Sharfman, Gold
& Ostler P.C.
208 South LaSalle Street, Suite 1410
Chicago, lllinois 60604
P: 312-332-6194
F: 312-332-4083
Plaintiff's Attomey
PAUL J. KAUPAS
Sheriff of Will County

Published in The Free Press
Advocate, Wednesday, April 8, 15 and
22, 2009.

PUBLIC NOTICE

THE WILMINGTON Lions Club recently sponsored Erik
Wilson (seated on horse) to an eight-week scholarship
program at the Sunrise Center Therapeutic Riding Center.
Shown with Wilson are (from left) Lion John Persic
Jr.,volunteer Jenny Winters, Kari Wilson and owner/oper-
ator (left) Kris Mondrella. For more information about the
organization cali Mondrella at 815-467-9332.

The Free Press Advocate, Wednesday, April 22, 2008, page 13

Courtesy photo

Sheriff’'s sale of

— 3912 John Street
PUBLIC NOTICE

PURSUANT TO THE FAIR DEBT COL-
LECTION PRACTICES ACT YOU ARE
ADVISED THAT THIS LAW FIRM IS
DEEMED TO BE A DEBT COLLECTOR
ATTEMPTING TO COLLECT A DEBT
AND ANY INFORMATION OBTAINED
WILL BE USED FOR THAT PURPOSE.
SHERIFF’S SALE
STATE OF ILLINOIS,
COUNTY OF WILL, IN THE
CIRCUIT COURT OF THE TWELFTH
JUDICIAL CIRCUIT OF ILLINOIS,
WILL COUNTY, GENERAL DIVISION

LOOKING FOR DIRECTION IN THIS
VOLATILE MARKET? LET'S TALK.

U.S. BANK NATIONAL ASSOCIATION,
AS TRUSTEE FOR THE SPECIALTY
UNDERWRITING AND RESIDENTIAL
FINANCE TRUST MORTGAGE LOAN

Dean A Shepherd i spc| ASSETBACKED = CERTIFICATES
mancial Advisor www.edwardjones.com Member SERIES 2006-BCS5, Plaintiff, vs. -
me.a] o oo DAN ELLEVAN:; ET AL., Defendant. No.
113§ Harlem 08 CH 4156.
Peotone, IL 60468 1 NOTICE OF SHERIFF SALE
ne, EdW&I’dJOnes Public notice is hereby given that
108-258-3881 in pursuance of a judgment of said

Court entered in the above-entitled
cause on the 2nd day of December,
2008, I, PAUL J. KAUPAS, Sheriff of Will

MAKING 5ENSE OF INVESTING

County, lllinois, will on Wednesday, the
6th day of May, 2009, commencing at
12:00 o'clock noon, at the Sheriff's

PUBLIC NOTICE

JOLIET ARMY AMMUNITION PLANT
DRAFT FINAL FIVE-YEAR
REVIEW REPORTS
FOR SOIL AND GROUNDWATER
OPERABLE UNITS

The United States Army is preparing the Second Five-Year Review
Reports for Soil and Groundwater Operable Units at the Joliet Army
Ammunition Plant, located in Will County, south of the Town of
Elwood, Illinois and north of Wilmington, Tllinois. In accordance with
Federal law, reviews are conducted every five years to evaluate
whether the selected cleanup remedies remain protective of human
health and the environment.

PURSUANT TO THE FAIR DEBT COLLECTION PRACTICES ACT YOU ARE
ADVISED THAT THIS LAW FIRM IS DEEMED TO BE A DEBT COLLECTOR
ATTEMPTING TO COLLECT A DEBT. AND ANY INFORMATION OBTAINED WILL
BE USED FOR THAT PURPOSE.
SHERIFF’S SALE
STATE OF ILLINOIS,
COUNTY OF WILL, IN THE
CIRCUIT COURT OF THE TWELFTH
JUDICIAL CIRCUIT OF ILLINGIS,
WILL COUNTY, GENERAL DIVISION
AURORA LOAN SERVICES, LLC, Pilaintiff, vs. MICHAEL STASIEK: LAKEWOOD
FALLS PHASE 5 HOMEOWNERS ASSOCIATION C/O STEVEN P BLOOMBERG;
FIFTH THIRD BANK; UNKNOWN HEIRS AND LEGATEES OF MICHAEL STASIEK.
‘IJF ANY; UNKNOWN OWNERS AND.NON RECORD CLAIMANTS, Defendant, No.
8 CH 4381. '
NOTICE OF SHERIFF SALE

Public notice is hereby given that in pursuance of a Judgment of said Court
entered in the above-entitied cause on the 6th day of January, 2009, |, PAUL J. KAU-
PAS, Sheriff of Will County, Illinois, will on Wednesday, the 6th day of May, 2008,
commencing at 12:00 o'clock noon, at the Sheriffs Office in the Will County
Courthouse, 14 West Jefferson Street, in the City of Joliet, Will County, llinois, sell
to the highest and best bidder or bidders the following-described real estate, or so
mugch thereof as may be sufficient to salisfy said decree, lo-wit: =

THAT PART OF LOT 67 IN LAKEWOOD FALLS UNIT 5 POD 22 SUBDIVI-
SION, BEING A SUBDIVISION OF PART OF THE SOUTHEAST 1/4 OF SECTION
12, TOWNSHIP 36 NORTH, RANGE 9, EAST OF THE THIRD PRINCIPAL MERID-
IAN, ACCORDING TO THE PLAT THEREOF RECORDED OCTOBER 12, 1999 AS
DOCUMENT R99-124554, DESCRIBED AS FOLLOWS: BEGINNING AT THE
MOST NORTHERLY CORNER OF LOT &7; THENCE SOUTH 57 DEGREES 56
MINUTES 36 SECONDS EAST, 52.44 FEET TO A POINT OF CURVE: THENCE
SOUTHEASTERLY ALONG A CURVE CONCAVE SOUTHWESTERLY HAVING A
RADIUS OF 570.00 FEET, A DISTANCE OF 52,64 FEET THENCE SOUTH 32
DEGREES 03 MINUTES 24 SECONDS WEST, 42.92 FEET: THENCE NORTH 58
DEGREES 03 MINUTES 24 SECONDS WEST, 105.00 FEET: THENCE NORTH 32
DEGREES 03 MINUTES 24 SECONDS EAST, 45.50 FEET TO THE POINT OF
BEGINNING, INWILL COUNTY; ILLINOIS; SITUATED IN WILL COUNTY, ILLINOIS.

Commonly known as: 277 RICHMOND DR., ROMEOCVILLE, IL 60446

P.LN.: 06-03-12409-018 The property s
improved with asingle family dwelling,

Terms of sale: Ten percent (10%) at the time of sale and the balance within
twenty-four (24) hours plus interest at the stalutory Judgment rate on any unpaid por-
tion of the sale price from the date of the sale 1o the date of payment. All payments
of the amount bid shall be in cash or certified funds payable to the Sheriff of Will
County. Judgment amount is $129,529.42 plus interest, cost and post judgment
advances, if any.

Pursuant to Local Court Rule 11.03 (7) and 735 ILCS 5/15-1512, the amount
of any surpius bid will be held by the Sheriff until a party obtains a court order for its
distribution or for 60 days following the date of the entry of the order confirming the
sais, al which time, in the absence of an order directing payment of the surplus it may
be automatically forfei ithout further notice.

FOR INFORMATION FLEASE = S e
CONTACT: IRV IS (RIS LW =
PIERCE & AssociATEY || =2 W2 15 U W I

ONE NORTH DEARB |
THIRTEENTH FLOO l
CHICAGO, IL |
312-346-9088 \
312-346-1557 fax

Plaintiff's Attomey

MAY 4 2009

RAUPAS
il County
Published in Thg Free Press Advocate, Wednesday, April 8, 15 and £2. 2009.

Review Reports.

The Five-Year Review Reports and other site related documents are
‘available for review at the Following locations:

Joliet Public Library Joliet Army Ammunition Plant
150 N Ottawa St Office/Information Repository
Joliet, IL 60432 29401 South Route 53

(815) 740-2660

There is a 30-day comment period on the contents of the Five-Year
Review Reports, which extends from April 20, 2009 to May 20, 2009.
Comments received during this time will be addressed and
incorporated, to the maximum extent practical, in the Final Five-Year

Comments must be submitted to:

- Comments must be received on or before May 20, 2009.

Please share this information regarding the five-year review
with anyone interested in this site.

Published in the Free P.;ess Advocate, Wilmington, IL, April 22, 2009

Wilmington, IL 60481-8879

Joliet Army Ammunition Plant
Attn: Mr. Arthur M. Holz
Commander’s Representative
29401 South Route 53
Wilmington, IL 60481-8879




Suburban. Chicago N ewspapers
Certificates of Publication ,
State of Tllinois — County of [:ICQO_R ] Kane DLake: (] McHenry

‘[ DuPage E@Wﬂl

Suburban Chicago Newspapers, does hereby certify it has published the attache
advertisements in the following secular newspapers. All newspapers meet Illinois Cormpiled
Statue requirements for publication of Notices per Chapter 715 ILCS 5/0.01 et seq.R.S. 1874,

P728 Sec 1, EFF. July 1, 1874. Amended By Laws 1959, P1494,EFF.JUT)' 17, 1959, Formerly
1. Rev. Stat. 1991, CH100, P1..

Note: Legal Notice appeared in the following checked positions.

PUBLICATION DATE(S): leq_loq. TO ‘11\}1\,@9..

WEEKS

Daily Papers

8

[ ] The Beacon News [ ] The Courier News
ﬂThe Herald News [] The News Sun

[] The Naperville Sun
Weekly Papers
[ ] Batavia Sun s A - &

[ ] Downers Grove Sun

[ | Fox Valley Villages Sun -

[ ] Geneva Sun ' _ OAPR 23
[] Glen Ellyn Sun -

[ ] Homer Township/Lockport/Lemont Sun

[] Lincoln Way Sun .

[*] Lisle Sun

[ ] Plainfield Sun

[ ]St. Charles Sun

[ ] Wheaton Sun

IN WITNESS WHEREOF, the undersigned, being duly authorized, has caused this Certificate
t0 be signed,and its official seal affixed at Glenview, Illinois

By

%&// e

John G. Bieschke
Legal Advertising Manager (Official Title)

Subscribed and sworn to before me this SQ*\J\,\ Day ofm;\ A DLOO C‘

B (e %Q! ‘_\émnr_eg‘f:'!gi?:

For Suburban Chicago Newspapers

Fee: w&j Noﬁgg 5&&0 Account No. %



VIEWPOINT

The Herald News

Sunday, April 1
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YOUR VIEW: LETTERS TO THE EDITOR

Foreclosures need to stop

; “In Rabbi Josef Germaine’s
Common Sense column of
March 26, the rabbi appears to
have the absolutely right idea
when he suggests a moratori-
um, or at least a stop, of de-

manding payments for housing

at this time.

The serious problem of ris-
ing unemployment of healthy
workers calls for unprecedent-
ed action by the government.
We are going into deep debt
trying to save banks when we

should be trying to save people.

The first step in that direc-
tion is to require home sellers
to postpone foreclosure indefi-
nitely. We all have to suffer
'some deprivation in this emer-
gency. Let us do it in a way that

iikeeps people from becoming
burglars and bettors in order
to save their families in health
and hope.
Harry E. Mongold

Because underage smoking
is so pervasive in our society,
our focus is directed toward
the issue of tobacco. Coinci-
dentally, the Coalition for a
Drug Free Will County pro-
posed a tobacco licensing ordi-
nance for unincorporated Will
County just a few years ago.

Facing hindrances at its ini-
tial proposal, we have dusted
off this ordinance and updated
the prevalence of unlicensed
tobacco vendors within Will
County. We aspire to gain pub-
lic support to ease the path of
passing this ordinance.

To accomplish our goal, the
ordinance mandates all ven-
dors within unincorporated
Will County have licenses to
sell tobacco. With our country
spending nearly $4 billion on
health-care just because of cig-
arette smoking, the ordinance
will diminish these costs by

promoting individuals to live a
smaoke.freelife

PUBLIC NOTICE

To those who have criticized
Obama for his stimulus pack-
age, I say that since he has
taken office, he has done more
toward solving problems than
any other president except per-
haps Franklin D. Roosevelt,
who also inherited a mess.

There is no consensus on
how to repair our economy, but
Obama had the courage to take
steps toward the goal. The stim-
ulus package may not be per-
fect, but it sets recovery in mo-
tion. It took years for the econo-
my to tumble so far. This prob-
lem is analogous to stopping a
runaway freight train heading
downhill. It’s going to take time
and commitment from the gov-
ernment and public.

Obama is attempting to
stem the tide of rampant cor-
porate greed ignored by our
previous administration. He
has began to address the

mounting threat from Afghani-
_stan and Pakistan Asd

Thanks for election support

To New Lenox residents
who supported my candidacy,
thanks for supporting my in-
terest in serving our communi-
ty as your village trustee once
again. Asin the past years, I -
will work with all the local tax-
ing bodies, businesses and fu-
ture interests in making New
Lenox the community that has
strength and endurance to
prosper and grow during these
difficult economic times.

My sincere appreciation goes
to all those who worked side by
side with me during my cam-
paign. The controversial peti-
tion challenge certainly opened
my eyes to what has become of
our small-town politics and local

campaigning. Nick DiSandro
and I learned what it meant to
run as independents. I applaud
his commitment to continue his
interest in running even though
the outcome was not in his
favor.

My family, close friends,
neighbors and community lead-
ers continue to feed my desire
to serve our community. I will
continue in the path of open
and honest government, main-
tain community trust and con-
tinue to believe that one per-
son; one voice, can make a dif-
ference

Iam honored to have been
re-elected, and I will continue
to serve the residents of New
Lenox to the best of my ability.

Thank you fo
trusting in my |
Annette J. Bowde
New Lenox
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JOLIET ARMY AMMUNITION PLANT
DRAFT FINAL FIVE-YEAR REVIEW REPORTS
FOR SOIL AND GROUNDWATER OPERABLE UNITS
The United States Army is preparing the Second Five-Year Review Reports for Soil and

Groundwater Operable Units at the Joliet Arm
of the Town of Elwood, Illinois and north of
law, reviews are conducted eve

.remain protective of human health and the environment.
The Five-Year Review Reports and other site related documents are available for review at the

Following locations:

Joliet Public Library

150 N Ottawa St
Joliet, IL 60432
(815) 740-2660

%Ammunltlon Plant, located in Will County, south
ilmington, Illinois. In accordance with Federal
five years to evaluate whether the selected cleanup remedies

Joliet Army Ammunition Plant
Office/Information Repository
29401 South Route 53
Wilmington, IL 60481-8879

There is a30-day comment period on the contents of the Five-Year Review Reports, which extends

from April 20, 2009 to May 20, 2009. Comments received during this time will be addressed and
incorporated, to the maximum extent practical, in the Final Five-Year Review Reports.

Comments must be submitted to:

Joliet Army Ammunition Plant

Attn: Mr. Arthur M. Holz

Commander’s Representative

29401 South Route 53

Wilmington, IL 60481-8879

Comments must be received on or before May 20, 2009.
Please share this information regarding the five-year review with anyone

.interested in this site.
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MWH, March 2005. 2004 Incentive Fee Treatment Quantities, Site M4-Bioremediation
Treatment Facility, Joliet Army Ammunition Plant, Wilmington, Illinois.

MKM, September 2005. Final Remedial Design/Remedial Action Work Plan, Site M9,,
Joliet Army Ammunition Plant, Wilmington, Illinois.

MWH, October 2005. Final Remedial Design/Remedial Action Work Plan, Joliet Army
Ammunition Plant, Wilmington, Illinois.

MKM, November 2005. Final Remedial Design/Remedial Action Work Plan, Site L4,
Joliet Army Ammunition Plant, Wilmington, Illinois.
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Abbreviations and Notes Contained in Laboratory Data Summary Tables

Abbreviations

NA = Not Applicable

NC = Not considered to be a contaminant of concern at the site.
NS = No Standard

RG = Remedial Goal

Mg/L = micrograms per liter

Laboratory or Validation Flags

* = LCS, LCD, MD: Batch quality control exceeds the upper or lower control limits.

+ = Indicates that the result was not detected at or above the listed method detection limit.

B = Compound was found in the blank sample.

D = Surrogate or matrix spike recoveries were not obtained because the extract was diluted for
analysis; also compounds analyzed at a dilution will be flagged with a D.

| = Indicates interferences on the chromatogram.

J = Result is an estimated value below the reporting limit or a tentatively identified compound
M = Manually integrated compound.

Q = Unknown flag from older data.

S = Unknown flag from older data.

R = Quality control indicates the data is not usable.

U = Analyte was not detected at or above the stated reporting limit (or the method detection limit
if a + is included in the LF/VF column).
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Summary of Historical Explosives Groundwater Analytical Results

Second Five Year Review Report - Groundwater Operable Unit
Joliet Army Ammunition Plant - Wilmington, IL
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Compounds < F <0 =R o a o a QA N D < 0 < T z x —
Unit ug/l ug/l ug/Il ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l
Minimum RG 5.1 4 9.5 0.42 0.42 NL 62 NL NL NL 260 51 2.6 200
Risk Based RG 5.1 10 9.5 0.42 0.42 NC 5100 NC NC NC 5100 51 2.6 200
Surface Water RG 15 4 75 330 150 NS 62 NS NS NS 260 8000 500 NS
Site Well ID Well ID Sample Date Result| LF/VF|Result| LF/VF | Result | LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF
L1 MW131 MW131 6/10/1981 | 1610 NA 4710 1.6 4.1 NA 1.9 U NA NA NA NA NA NA NA
L1 MwW131 MwW131 11/15/1985 | 1610 5 2150 2.01 4.14 NA NA NA NA NA NA NA 7 U 58.6
L1 MW131 MW131 4/22/1986 755 2.3 U 576 0.56 U 8.54 NA NA NA NA NA NA NA 7 U 21.7
L1 Mw131 Mw131 8/21/1991 1300 0.611 U 1900 0.064 U 0.074 U NA 0.406 U NA NA NA 1.21 U 0.645 U 38.6 2.49 U
L1 MW131 MW131 7/23/1998 | 4670 16 U | 4060 12 U 22 U 160 40 U NA NA NA 25 U 14 U 33 U 42 U
L1 Mw131 Mw131 7/13/1999 39 U 39 U 4500 31 U 31 U 240 78 U NA NA NA 39 U 39 U 39 U 78 U
L1 MW131 [MW131-DUP| 7/13/1999 40 U 40 U 5200 32 U 32 U 80 80 U NA NA NA 40 U 40 U 40 U 80 U
L1 Mw131 Mw131 10/20/1999 740 D 39 U 1200 D 16 U 31 U 78 U 78 U 78 U 78 U 78 U 39 U* 39 U 39 U 78 U
L1 MW131 MW131 5/22/2000 ] 1300 | D 3.9 U 1100 D 1.6 U 3.1 U 34 7.8 U 7.8 U 7.8 U 7.8 U 3.9 U 3.9 U 3.9 U 7.8 U
L1 MW131 [MW131-DUP| 5/22/2000 | 1400 D 7.1 U 1200 D 2.8 U 5.7 U 41 14 U 14 U 14 U 14 U 7.1 U 7.1 U 21 14 U
L1 Mw131 Mw131 10/18/2000 | 1400 D 39 U 860 D 16 U 31 U 78 U 78 U 78 U 78 U 78 U 39 U 39 U 39 U 78 U
L1 MW131 [MW131-DUP| 10/18/2000 | 1300 D 47 U 810 19 U 37 U 94 U 94 U 94 U 94 U 94 U 47 U 47 U 47 U 94 U
L1 MwW131 Mw131 5/29/2001 3400 5.2 U 3000 5.2 U* 10 U* 99 10 U 10 U 7 10 U 5.2 U 5.2 U 70 10 U
L1 MW131 [MW131-DUP| 5/29/2001 | 3600 13 U | 3100 13 U* 25 u* 110 25 U 25 U 86 25 U 13 U 13 U 73 25 U
L1 MwW131 MwW131 10/29/2001 | 1700 6.5 U 1000 6.5 U* 13 U* 45 13 U 13 U 33 13 U 6.5 U 6.5 U 21 13 U
L1 MW131 [MW131-DUP| 10/29/2001 | 1500 6 U 950 6 u* 12 u* 43 12 U 12 U 33 12 U 6 U 6 U 23 12 U
L1 MW131 MW131 5/10/2002 | 3800 20 U | 4100 20 U 39 U 100 39 U 39 U 110 39 U 20 U 20 U 20 U 39 U
L1 MW131 [MW131-DUP| 5/10/2002 | 3100 20 U 2700 20 U 39 U 79 39 U 39 U 77 39 U 20 U 20 U 20 U 39 U
L1 MwW131 MwW131 10/28/2002 7.6 U 7.6 U 1200 0.82 U+ 4 U+ 42 15 U 15 U 30 15 U 15 U 7.6 U 7.6 U 15 U
L1 MW131 MW131 5/20/2003 39 U 39 U 1400 4.2 U+ 21 U+ 78 U 78 U 78 U 78 U 78 U 78 U 39 U 39 U 78 U
L1 Mw131 Mw131 10/23/2003 | 1100 4.2 9) 840 0.46 U+ 2.2 U+ 29 8.5 U 8.5 U 27 8.5 U 8.5 U 4.2 U 4.2 U 8.5 U
L1 MW131 MW131 5/26/2004 | 4400 6.4 U 8300 0.69 U+ 3.4 U+ | 130 13 U 13 U 87 13 U 13 U 6.4 U 6.4 U 13 U
L1 Mw131 MwW131 10/26/2004 | 2000 39 U 980 NA 14 U+ 78 U 78 U 78 U 78 U 78 U 78 U 39 U 39 U 78 U
L1 MW131 MW131 7/27/2005 | 1600 3.9 U 890 032 U+ [ 071 U+ 36 7.8 U 7.8 U 26 7.8 U 7.8 U 3.9 U 0.77 | U+ 7.8 U
L1 MW131 MW131 10/25/2005 | 1800 3.9 u 1300 032 U+ | 071 | U+ 48 7.8 u 7.8 U 33 7.8 u 7.8 3.9 u 077 | U+ | 7.8 u
L1 MW131 MW131 5/5/2006 3200 3.9 U | 4400 032 U+ [ 071 U+ 75 7.8 U 7.8 U 62 7.8 U 7.8 U 3.9 U 0.77 | U+ 7.8 U
L1 MW131 MW131 10/19/2006 | 180 3.9 U 150 032 U+ | 071 | U+ 29 7.8 u 7.8 U 26 7.8 u 7.8 u 3.9 u 0.77 | U+ 7.8 u
L1 MW131 MW131 5/1/2007 4200 37 U+ [ 9900 3.6 U+ 8 U+ 4 U+ 9.3 U+ 16 U+ 8.4 U+ 9.3 U+ 14 U+ 3.6 U+ 8.7 U+ 7.4 U+
L1 Mw131 MW131-DUP 5/1/2007 4500 4.2 U+ | 10000 4.1 U+ 9.1 U+ 4.5 U+ 11 U+ 18 U+ 9.5 U+ 11 U+ 16 U+ 4.1 U+ 9.9 U+ 8.3 U+
L1 MW131 MW131 10/16/2007 | 1700 1.7 U+ [ 1100 4.7 U+ 6.6 U+ 4.6 U+ 8.3 U+ 7.1 U+ 6.5 U+ 6.5 U+ 2.9 U+ 25 U+ 4.1 U+ 6.1 U+
L1 MwW131 MwW131 5/14/2008 3100 4.5 U 4900 4.5 U 9 U 100 9 U 9 U 63 9 U 9 U 4.5 U 4.5 U 9 U
L1 MW171 MW171 11/13/1991 |0.449 U |0611| U [0.635 U |0.064 U |0.074] U NA 0406 U NA NA NA 1.21 U 0645 U 1.17 U 2.49 U
L1 MW171 MW171 5/26/2004 0.47 U 0.47 U 0.47 U 0.05 U+ 0.25 U+ 0.94 U 0.94 U 0.94 U 0.94 U 0.94 U 0.94 U 0.47 U 0.47 U 0.94 U
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Summary of Historical Explosives Groundwater Analytical Results

Second Five Year Review Report - Groundwater Operable Unit
Joliet Army Ammunition Plant - Wilmington, IL
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Compounds < F <0 =R o a o a QA N D < 0 < T z x —
Unit ug/l ug/l ug/Il ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l
Minimum RG 5.1 4 9.5 0.42 0.42 NL 62 NL NL NL 260 51 2.6 200
Risk Based RG 5.1 10 9.5 0.42 0.42 NC 5100 NC NC NC 5100 51 2.6 200
Surface Water RG 15 4 75 330 150 NS 62 NS NS NS 260 8000 500 NS
Site Well ID Well ID Sample Date Result| LF/VF|Result| LF/VF | Result | LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF
L1 MW172 MW172 3/9/1983 9.2 NA 40.8 0.28 u 3 u NA 2.4 u NA NA NA NA NA NA NA
L1 MwW172 MwW172 9/28/1983 2.8 U NA 10.6 0.28 U 3 U NA 24 U NA NA NA NA NA NA NA
L1 MW172 MW172 10/30/1985 | 3.08 2.3 U 16.2 0.56 u 0.12 u NA NA NA NA NA NA NA 14.2 5.6 u
L1 MwW172 MwW172 4/14/1986 3.84 2.3 U 12.9 0.56 U 0.12 U NA NA NA NA NA NA NA 7.22 5.6 U
L1 MW172 MW172 8/23/1991 0449 U |0.611| U 2.34 0064 U [0.074 U NA 0.406| U NA NA NA 1.21 U |0645| U 8.79 2.49 u
L1 MwW172 MwW172 7/23/1998 0.7 0.16 U 34 0.12 U 0.22 U 25 0.4 U NA NA NA 0.25 U 0.14 U 1.3 0.42 U
L1 MW172 | MW172-DUP| 7/23/1998 0.8 0.16 8] 3.6 0.12 u 0.22 u 25 0.4 u NA NA NA 0.25 u 0.14 u 15 0.42 u
L1 MwW172 MwW172 7/13/1999 0.39 U 0.39 U 3.7 0.31 U 0.31 U 3.1 0.78 U NA NA NA 0.39 U 0.39 U 1.6 0.78 U
L1 MW172 MW172 10/6/1999 0.48 0.39 8] 2.3 0.16 u 0.31 u 2.8 0.78 u 078 U* NA 0.78 u 0.39 u 0.39 u 0.39 u 0.78 u
L1 MW172 MW172 5/19/2000 0.51 0.39 U 2.6 0.16 u 0.31 u 11 0.78 u 0.78 u 1.6 0.78 u 0.39 u 0.39 u 1.3 0.78 u
L1 MW172 MW172 10/18/2000 | 0.43 0.39 8] 18 0.16 u 0.31 u 1 0.78 u 0.78 u 1.4 0.78 u 0.39 u 0.39 u 0.88 0.78 u
L1 MwW172 MwW172 5/29/2001 0.78 U 0.78 U 3 0.78 U* 1.6 U* 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 0.78 U 0.78 U 1.6 1.6 U
L1 MW172 MW172 10/29/2001 | 0.57 0.42 U 2.6 042 U* | 085 U* 1.2 0.85 u 0.85 u 17 0.85 u 0.42 u 0.42 u 17 0.85 u
L1 MW172 MW172 5/10/2002 1 0.39 U 4.1 0.39 u 0.78 u 1.3 0.78 u 0.78 u 1.8 0.78 u 0.39 u 0.39 u 2.4 0.78 u
L1 MW172 MW172 10/28/2002 | 0.68 U 0.68 U 1.6 0.074 U+ [ 0.36 | U+ 1.4 u 1.4 u 1.4 u 15 1.4 u 1.4 u 0.68 u 0.82 1.4 u
L1 MW172 MW172 5/20/2003 0.39 U 0.39 U 2.2 0.042 U+ [ 021 | U+ 1 0.78 u 0.78 U 1.3 0.78 u 0.78 u 0.39 u 15 0.78 u
L1 MW172 MW172 10/23/2003 | 0.52 0.39 U 3 0.042 U+ [ 021 | U+ 13 0.78 u 0.78 u 17 0.78 u 0.78 u 0.39 u 1.8 0.78 u
L1 MwW172 MwW172 5/26/2004 0.92 0.65 9) 5.1 0.07 U+ 0.35 U+ 1.3 U 1.3 U 1.3 U 1.8 1.3 U 1.3 U 0.65 U 2.6 1.3 U
L1 MW172 MW172 10/26/2004 | 0.49 0.39 U 2.4 012 U+ | 014 | U+ 1 0.78 u 0.78 u 1.4 0.78 u 0.78 u 0.39 u 11 0.78 u
L1 MW172 MW172 7/26/2005 0.39 U 0.39 U 1.2 0.032 U+ [0.071] U+ [ 0.78 u 0.78 U 0.78 u 0.96 0.78 u 0.78 u 0.39 u 0.51 0.78 u
L1 MW172 | MW172-DUP| 7/26/2005 0.39 8] 0.39 U 13 0.032 U+ [0.071] U+ [ 0.78 u 0.78 u 0.78 u 0.97 0.78 u 0.78 u 0.39 U 0.52 0.78 U
L1 MW172 MwW172 10/25/2005 0.51 U 0.51 U 1.9 0.042 U+ |0.093| U+ 1 U 1 U 1 U 1.4 1 U 1 U 0.51 U 0.73 1 U
L1 MW172 | MW172-DUP| 10/25/2005 | 0.49 U 0.49 U 1.6 0.04 U+ |0.089| U+ | 0.98 u 0.98 u 0.98 u 13 0.98 u 0.98 u 0.49 u 0.71 0.98 u
L1 MW172 MW172 5/5/2006 0.47 0.39 u 2.3 0.032 U+ [0.071] U+ [ 0.86 0.78 u 0.78 U 11 0.78 u 0.78 u 0.39 u 11 0.78 u
L1 MW172 | MW172-DUP 5/5/2006 0.49 0.39 U 25 0.032 U+ [0.071] U+ [ 097 0.78 u 0.78 u 13 0.78 u 0.78 u 0.39 u 1.2 0.78 u
L1 MW172 MwW172 10/19/2006 0.51 U 0.51 U 2.6 0.042 U+ |0.092 U+ 11 1 U 1 U 1.6 1 U 1 U 0.51 U 1.7 1 U
L1 MW172 | MW172-DUP| 10/19/2006 | 0.52 8] 0.52 U 3.4 0.043 U+ [0.095 U+ 15 1 u 1 u 2 1 u 1 u 0.52 u 2.4 1 u
L1 MW172 MW172 5/1/2007 0.62 0.037 | U+ 5.1 0.036 U+ | 0.08 | U+ 1.3 0.093| U+ [ 016 U+ 2 0.093 U+ [ 014 | U+ [0.036| U+ 3.3 0.074| U+
L1 MW172 MW172 10/16/2007 ]0.027 U+ |0.017 | U+ 15 0.047 U+ [0.066, U+ |0.046 U+ |0.083 U+ [0.071 U+ 1.2 0.065 U+ [0.029| U+ [0.025 U+ | 0.92 0.061 U+
L1 MW172 | MW172-DUP| 10/16/2007 |0.031 U+ | 0.02 | U+ 1.9 0.054 U+ [0.076 U+ 1 0.095| U+ [0.082 U+ 1.5 0.075 U+ [0.033| U+ [0.029| U+ 1.2 0.07 | U+
L1 MW172 MW172 5/14/2008 0.42 U 0.42 U 3 0.42 u 0.83 u 1 0.83 u 0.83 u 1.6 0.83 u 0.83 u 0.42 u 1.9 0.83 u
L1 MW172 | MW172-DUP| 5/14/2008 0.39 U 0.39 U 2.8 0.39 u 0.78 U 0.98 0.78 U 0.78 u 1.5 0.78 u 0.78 u 0.39 U 1.8 0.78 u
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Summary of Historical Explosives Groundwater Analytical Results

Second Five Year Review Report - Groundwater Operable Unit
Joliet Army Ammunition Plant - Wilmington, IL
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Compounds < F <0 =R o a o a QA N D < 0 < T z x —
Unit ug/l ug/l ug/Il ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l
Minimum RG 5.1 4 9.5 0.42 0.42 NL 62 NL NL NL 260 51 2.6 200
Risk Based RG 5.1 10 9.5 0.42 0.42 NC 5100 NC NC NC 5100 51 2.6 200
Surface Water RG 15 4 75 330 150 NS 62 NS NS NS 260 8000 500 NS
Site Well ID Well ID Sample Date Result| LF/VF|Result| LF/VF | Result | LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF
L1 MW173 MW173 3/9/1983 6.87 NA 50.3 0.28 U 3 U NA 14 U NA NA NA NA NA NA NA
L1 MwW173 MwW173 9/28/1983 2.8 U NA 68.4 0.28 U 3 U NA 2.4 U NA NA NA NA NA NA NA
L1 MW173 MW173 10/31/1985 14 2.3 U 105 0.56 U 1.2 U NA NA NA NA NA NA NA 56.5 5.6 U
L1 MwW173 MwW173 4/14/1986 2.09 2.3 U 11 0.56 U 1.2 U NA NA NA NA NA NA NA 8 5.6 U
L1 MW173 MW173 8/23/1991 5.38 0611 U 55 0.064| U ]0.074] U NA 0406 U NA NA NA 43.8 0.645| U 42.1 2.49 U
L1 MwW173 MwW173 7/7/1998 4.3 0.16 U 28.3 0.12 U 0.22 U 10.4 0.4 U NA NA NA 1.6 0.14 U 13.2 0.42 U
L1 MW173 MW173 7/13/1999 0.39 U 0.39 U 28 0.31 U 0.31 U 13 0.78 U NA NA NA 1.4 0.39 U 4.9 0.78 U
L1 MW173 MW173 10/6/1999 3.7 0.39 U 28 0.16 U 0.31 U 16 0.78 U 0.78 U NA 0.78 U 24 0.39 U 21 0.78 U
L1 MW173  [MW173-DUP| 10/6/1999 3.5 0.39 U 24 0.16 U 0.31 U 13 0.78 U 0.78  U* NA 0.78 U 2 0.39 U 17 0.78 U
L1 MwW173 MwW173 5/19/2000 3.8 0.56 U 22 D 0.22 U 0.45 U 6.2 11 U 11 U 6 11 U 1.6 0.56 15 D 11 U
L1 MW173 MW173 10/18/2000 4.7 0.39 U 28 D 0.16 U 0.31 U 7 0.78 U 0.78 U 7.3 0.78 U 2 0.39 U 16 D 0.78 U
L1 MW173 MW173 5/29/2001 3.6 0.39 u 24 039  U* [078  U* 5 0.78 U 0.78 U 5.2 0.78 U 1.6 0.39 U 14 0.78 U
L1 MW173 MW173 10/29/2001 3.8 0.6 U 24 0.6 u* 1.2 u* 6.7 1.2 U 1.2 U 7.8 1.2 U 22 0.6 U 17 1.2 U
L1 MW173 MW173 5/10/2002 4.2 0.39 U 23 J 0.39 U 0.78 U 5.7 0.78 U 0.78 U 5.8 0.78 U 2 0.39 U 14 J 0.78 U
L1 MW173 MW173 10/28/2002 | 0.53 U 0.53 U 24 0.049| U+ | 0.24 | U+ 7.1 1.1 U 1.1 U 7.9 1.1 U 21 0.53 U 15 1.1 U
L1 MwW173 MW173-DUP | 10/28/2002 0.46 U 0.46 U 23 0.049 U 0.24 U 7 0.91 U 0.91 U 7.8 0.91 U 2 0.46 U 14 0.91 U
L1 MW173 MW173 5/20/2003 0.62 U 0.62 U 16 0.072| U+ | 0.33 | U+ 5.2 1.2 U 1.2 U 5.4 1.2 U 1.6 0.62 U 13 1.2 U
L1 MW173 MW173-DUP| 5/20/2003 0.67 9) 0.67 9) 16 0.072 U 0.36 U 5.1 1.3 U 1.3 U 5.3 1.3 U 15 0.67 U 13 1.3 U
L1 MW173 MW173 10/23/2003 3.2 0.49 U 23 0.052| U+ | 0.26 | U+ 6.3 0.98 U 0.98 U 6.7 0.98 U 1.9 0.49 U 17 0.98 U
L1 MW173 [MW173-DUP| 10/23/2003 3 0.39 U 21 0.042| U 0.21 U 6.1 0.78 U 0.78 U 6.5 0.78 U 1.8 0.39 U 15 0.78 U
L1 MW173 MW173 5/26/2004 3.7 0.42 U 28 0.046 | U+ | 0.22 | U+ 5.4 0.85 U 0.85 U 5.7 0.85 U 1.8 0.42 U 14 0.85 U
L1 MwW173 MwW173 10/26/2004 3.6 0.7 U 26 0.13 U+ 0.15 U+ 6.1 1.4 U 1.4 U 6.5 1.4 U 1.9 0.7 U 17 1.4 U
L1 MW173 [MW173-DUP| 10/26/2004 3.7 0.42 U 24 0.13 U 0.15 U 6.3 0.83 U 0.83 U 6.6 0.83 U 2 0.42 U 16 0.83 U
L1 MW173 MW173 7/26/2005 23 0.39 u 21 0.032 U+ [0.071] U+ 4.9 0.78 U 0.78 U 5.6 0.78 U 14 0.39 u 13 0.78 u
L1 MW173 MW173 10/25/2005 22 0.4 U 18 0.43 0.072| U+ 6.4 0.79 U 0.79 U 6.9 0.79 U 1.8 0.4 U 13 0.79 U
L1 MwW173 MwW173 5/5/2006 25 0.46 U 15 0.038 U+ |0.083| U+ 4.6 0.91 U 2.8 5 0.91 U 1.4 0.46 U 11 0.91 U
L1 MW173 MW173 10/19/2006 | 0.59 0.57 U 9.6 0.045 | U+ 0.1 U+ 5.5 1.1 U 1.1 U 6.4 1.1 U 1.1 U 0.57 U 11 1.1 U
L1 MW173 MW173 5/1/2007 3 0.033 | U+ 33 0.032 U+ [0.071] U+ 5.6 0.082 U+ | 014 U+ 5.9 0.082 U+ 2.3 0.032| U+ 15 0.065 U+
L1 MW173 MW173 10/16/2007 |0.027 | U+ [0.017 | U+ 7.2 0.047 | U+ |0.066 U+ 5 0.083| U+ |0.071 U+ 7.2 0.065 U+ 1.6 0.025| U+ 11 0.061| U+
L1 MwW173 MwW173 5/14/2008 1.4 0.39 U 14 0.39 U 0.78 U 4.3 0.78 U 0.78 U 4.7 0.78 U 1.1 0.39 U 9.3 0.78 U
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Summary of Historical Explosives Groundwater Analytical Results

Second Five Year Review Report - Groundwater Operable Unit
Joliet Army Ammunition Plant - Wilmington, IL
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Compounds < F <0 =R o a o a QA N D < 0 < T z x —
Unit ug/l ug/l ug/| ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l
Minimum RG 5.1 4 9.5 0.42 0.42 NL 62 NL NL NL 260 51 2.6 200
Risk Based RG 5.1 10 9.5 0.42 0.42 NC 5100 NC NC NC 5100 51 2.6 200
Surface Water RG 15 4 75 330 150 NS 62 NS NS NS 260 8000 500 NS
Site Well ID Well ID Sample Date Result| LF/VF|Result| LF/VF | Result | LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF
L1 MwW174 MwW174 3/9/1983 2.8 U NA 0.31 u 0.28 u 3 u NA 2.4 u NA NA NA NA NA NA NA
L1 MW174 MW174 9/28/1983 2.8 U NA 0.61 0.28 U 3 U NA 2.4 U NA NA NA NA NA NA NA
L1 MwW174 MwW174 10/31/1985 14 U 2.3 u 1.9 u 0.56 u 1.2 u NA NA NA NA NA NA NA 7 u 5.6 u
L1 MW174 MW174 4/14/1986 14 9) 2.3 9) 1.9 U 0.56 U 1.2 U NA NA NA NA NA NA NA 7 U 5.6 U
L1 MwW174 MwW174 8/23/1991 0449 U |0611| U 0635, U |0.064 U |0074| U NA 0.406| U NA NA NA 1.21 U |0645| U 117 u 2.49 u
L1 MW174 MW174 7/23/1998 0.19 U 0.16 U 0.14 U 0.12 U 0.22 U 0.24 U 0.4 U NA NA NA 0.25 U 0.14 U 0.33 U 0.42 U
L1 MwW174 MwW174 10/7/1999 0.39 U 0.39 U 0.39 u 0.16 u 0.31 u 0.78 u 0.78 u 0.78 u NA 0.78 u 039 | U* | 0.39 u 0.39 u 0.78 u
L1 MwW174 MwW174 10/18/2000 | 0.39 U 0.39 U 0.39 u 0.16 u 0.31 u 0.78 u 0.78 u 0.78 u 0.78 u 0.78 u 0.39 u 0.39 u 0.39 u 0.78 u
L1 MwW174 MwW174 10/29/2001 | 0.75 u 0.75 u 0.75 u 075  U* 15 uU* 15 u 15 u 15 u 15 u 15 u 0.75 u 0.75 u 0.75 u 15 u
L1 MW174 MW174 10/28/2002 0.69 U 0.69 U 0.69 U 0.074 U+ 0.37 U+ 1.4 U 1.4 U 1.4 U 1.4 U 14 U 1.4 U 0.69 U 0.69 U 1.4 U
L1 MwW174 MwW174 10/23/2003 | 0.39 U 0.39 U 0.39 U [0042 U+ [ 021 U+ | 078 u 0.78 u 0.78 u 0.78 u 0.78 u 0.78 u 0.39 u 0.39 u 0.78 u
L1 MW174 MW174 10/26/2004 0.66 9) 0.66 9) 0.66 8} 0.21 U+ 0.24 U+ 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 0.66 U 0.66 U 1.3 U
L1 MW174 MwW174 10/25/2005 | 0.77 8] 0.77 8] 0.77 U [0.063 U+ | 014 | U+ 15 u 15 u 15 u 15 u 15 u 15 u 0.77 u 0.15 | U+ 15 u
L1 MwW174 MwW174 10/19/2006 | 0.39 U 0.39 U 0.39 U |0.032 U+ [0.071] U+ | 0.78 u 0.78 u 0.78 u 0.78 u 0.78 u 0.78 u 0.39 U |[0.077| U+ [ 078 u
L1 MW174 MW174 10/16/2007 | 0.03 = U+ ]0.019| U+ |0.032 | U+ |0.052 U+ |0.073| U+ [0.051 U+ |0.091 U+ |0.078 U+ [0.072 U+ |0.072 U+ |0.032 U+ [0.028 U+ [0.045 U+ |0.067 U+
L1 MW175 MW175 3/10/1983 2.8 U NA 0.31 U 0.28 U 3 U NA 2.4 U NA NA NA NA NA NA NA
L1 MW175 MW175 4/14/1986 1.4 U 2.3 U 1.9 u 0.56 u 1.2 u NA NA NA NA NA NA NA 7 u 5.6 u
L1 MW175 MW175 11/13/1991 | 0.449 U 0.611 U 0.635 U 0.064 U 0.074 U NA 0.406 U NA NA NA 1.21 U 0.645 U 1.17 U 2.49 U
L1 MW175 MW175 7/23/1998 0.19 U 0.16 U 0.14 U 0.12 U 0.22 U 0.24 U 0.4 U NA NA NA 0.25 U 0.14 U 0.33 U 0.42 U
L1 MW177 MW177 3/9/1983 2.8 U NA 0.31 0.28 U 3 U NA 2.4 U NA NA NA NA NA NA NA
L1 MwW177 MwW177 9/28/1983 2.8 U NA 0.31 u 0.28 u 3 u NA 2.4 u NA NA NA NA NA NA NA
L1 MW177 MW177 10/30/1985 14 U 2.3 U 19 U 0.56 U 1.2 U NA NA NA NA NA NA NA 7 U 5.6 U
L1 MwW177 MwW177 4/14/1986 1.4 U 2.3 U 1.9 u 0.56 u 1.2 u NA NA NA NA NA NA NA 7 u 5.6 u
L1 MW177 MW177 8/23/1991 0.449 U 0.611 U 0.635 U 0.064 U 0.074 U NA 0.406 U NA NA NA 1.21 U 0.645 U 1.17 U 2.49 U
L1 MW177 MW177 7/23/1998 0.19 U 0.16 U 0.14 U 0.12 U 0.22 U 0.24 U 0.4 U NA NA NA 0.25 U 0.14 U 0.33 U 0.42 U
L1 MwW178 MwW178 3/9/1983 2.8 U NA 0.38 0.28 U 3 U NA 2.4 U NA NA NA NA NA NA NA
L1 MW178 MW178 11/6/1985 1.4 U 2.3 U 1.9 u 0.56 u 1.2 u NA NA NA NA NA NA NA 7 u 5.6 u
L1 MwW178 MwW178 4/14/1986 14 U 2.3 U 19 U 0.56 U 1.2 U NA NA NA NA NA NA NA 7 U 5.6 U
L1 MW178 MW178 8/21/1991 |0.449 U |0611| U 0635, U |0064 U |0.074| U NA 0.406| U NA NA NA 1.21 U |0645| U 117 u 2.49 u
L1 MwW178 MwW178 7/23/1998 0.19 U 0.16 U 0.14 U 0.12 U 0.22 U 0.24 U 0.4 U NA NA NA 0.25 U 0.14 U 0.33 U 0.42 U
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Summary of Historical Explosives Groundwater Analytical Results
Second Five Year Review Report - Groundwater Operable Unit
Joliet Army Ammunition Plant - Wilmington, IL
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Compounds < F <0 =R o a o a QA N D < 0 < T z x —
Unit ug/l ug/l ug/| ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l
Minimum RG 5.1 4 9.5 0.42 0.42 NL 62 NL NL NL 260 51 2.6 200
Risk Based RG 5.1 10 9.5 0.42 0.42 NC 5100 NC NC NC 5100 51 2.6 200
Surface Water RG 15 4 75 330 150 NS 62 NS NS NS 260 8000 500 NS
Site Well ID Well ID Sample Date Result| LF/VF|Result| LF/VF | Result | LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF
L1 MW401 MW401 9/12/1991 ]0.449 U |[0611] U |0635| U (0064 U [0.074] U NA 0406 U NA NA NA 121 U 0645 U 1.17 U 2.49 U
L1 MW401 MW401 7/23/1998 0.19 U 0.16 U 0.14 U 0.12 U 0.22 U 0.24 U 0.4 U NA NA NA 0.25 U 0.14 U 0.33 U 0.42 U
L1 MW401 MW401 7/13/1999 0.39 U 0.39 U 0.39 U 0.31 U 0.31 U 0.78 U 0.78 U NA NA NA 0.39 U 0.39 U 0.39 U 0.78 U
L1 MW401 MW401 10/22/1999 | 0.39 U 0.39 U 0.39 U 0.16 U 0.31 U 0.78 U 0.78 U 0.78 U 0.78 U 0.78 U 0.39 U 0.39 U 0.39 U 0.78 U
L1 MW401 MW401 5/22/2000 0.42 U 0.42 U 0.42 U 0.17 U 0.34 U 0.84 U 0.84 U 0.84 U 0.84 U 084 U* [ 042 U 0.42 U 0.42 U 0.84 U
L1 MW401 MW401 10/18/2000 | 0.39 U 0.39 U 0.39 U 0.16 U 0.31 U 0.78 U 0.78 U 0.78 U 0.78 U 0.78 U 0.39 U 0.39 U 0.39 U 0.78 U
L1 MW401 MW401 10/29/2001 0.6 U 0.6 U 0.6 U 0.6 u* 1.2 u* 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 0.6 U 0.6 U 0.6 U 1.2 U
L1 MW401 MW401 10/28/2002 | 0.49 U 0.49 u 0.49 U |0.052 U+ [ 026 U+ | 0.98 u 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 0.49 U 0.49 U 0.98 U
L1 MW401 MW401 10/23/2003 | 0.39 U 0.39 U 0.39 U 0042 U+ | 021 | U+ | 0.78 U 0.78 U 0.78 U 0.78 U 0.78 U 0.78 U 0.39 U 0.39 U 0.78 U
L1 MW401 MW401 10/26/2004 | 0.39 U 0.39 u 0.39 u 012 U+ | 014 | U+ | 0.78 u 0.78 U 0.78 U 0.78 U 0.78 U 0.78 U 0.39 U 0.39 U 0.78 U
L1 MW401 MW401 10/25/2005 | 0.39 U 0.39 U 0.39 U ]0.032 U+ |0.071] U+ | 0.78 U 0.78 U 0.78 U 0.78 U 0.78 U 0.78 U 0.39 U 0077 U+ | 0.78 U
L1 MW401 MW401 10/19/2006 | 0.46 U 0.46 u 0.46 U |0.037 U+ [0.083 U+ | o091 U 0.91 U 0.91 U 0.91 U 0.91 U 0.91 U 0.46 u 0.09 | U+ | 0.91 U
L1 MW401 MW401 10/16/2007 | 0.063 | U/UJ+| 0.04 |U/UJ+| 0.068 |U/UJ+| 0.11 |U/UJ+| 0.16 |U/UJ+| 0.11 U/UJ+| 0.2 |U/UJ+| 0.17 U/UJ+| 0.15 |U/UJ+| 0.15 U/UJ+[0.068 U/UJ+| 0.059  U/UJ+| 0.096 |U/UJ+| 0.14 | U/UJ+
L1 MW401 MW401 5/14/2008 0.39 U 0.39 U 0.39 U 0.39 U 0.78 U 0.78 U 0.78 U 0.78 U 0.78 U 0.78 U 0.78 U 0.39 U 0.39 U 0.78 U
L1 MW401-RE | MW401-RE | 10/16/2007 ] 0.027 U/UJ+| 0.017 | U/UJ+| 0.029 | U/UJ+| 0.048 | U/UJ+| 0.067 | U/UJ+| 0.047 U/UJ+| 0.084 | U/UJ+| 0.072 U/UJ+| 0.066 | U/UJ+| 0.066 U/UJ+| 0.029 | U/UJ+| 0.025  U/UJ+| 0.042 | U/UJ+] 0.062 | U/UJ+
L1 MW610 MW610 7/13/1999 0.39 u 0.39 u 0.39 U 0.31 U 0.31 U 0.78 U 0.78 U NA NA NA 0.39 U 0.39 U 0.39 U 0.78 U
L1 MW610 MW610 10/6/1999 0.39 U 0.39 U 0.39 U 0.16 U 0.31 U 0.78 U 0.78 U 0.78 U* NA 0.78 U 0.39 U 0.39 U 0.39 U 0.78 U
L1 MW610 MW610 5/22/2000 0.39 u 0.39 u 0.39 U 0.16 U 0.31 U 0.78 U 0.78 U 0.78 U 0.78 U 0.78 U 0.39 U 0.39 U 0.39 U 0.78 U
L1 MW610 MW610 10/18/2000 | 0.39 U 0.39 U 0.39 U 0.16 U 0.31 U 0.78 U 0.78 U 0.78 U 0.78 U 0.78 U 0.39 U 0.39 U 0.39 U 0.78 U
L1 MW610 MW610 10/29/2001 | 0.49 u 0.49 u 0.49 U 049 U* [ 098 U* | 098 U 0.98 U 0.98 U 0.98 U 0.98 U 0.49 U 0.49 U 0.49 U 0.98 U
L1 MW610 MW610 10/28/2002 | 0.49 U 0.49 U 0.49 U ]0.053 U+ | 026 | U+ | 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.49 U 0.49 U 0.99 U
L1 MW610 MW610 10/23/2003 | 0.42 u 0.42 u 0.42 U [0.045 U+ [022 | U+ | 083 u 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.42 U 0.42 U 0.83 U
L1 MW610 MW610 10/26/2004 | 0.65 U 0.65 U 0.65 U 0.2 U+ | 0.24 | U+ 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 0.65 U 0.65 U 1.3 U
L1 MW610 MW610 10/21/2005 0.81 U 0.81 9] 0.81 U 0.81 ] 0.15 U+ 1.6 U 1.6 V] 1.6 U 1.6 U 1.6 V] 1.6 V] 0.81 U 0.81 U 1.6 V]
L1 MW610 MW610 10/18/2006 | 0.53 U 0.53 U 0.53 U ]0.043 U+ |0.096| U+ 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 0.53 U 0.1 U+ 1.1 U
L1 MW610 MW610 10/17/2007 |0.029 U+ |0.018| U+ [0.031| U+ |0.051 U+ |0.072| U+ | 0.05 U+ | 009 | U+ [0.077 U+ [0.07| U+ [0.07 U+ [0.031 U+ [0.027 U+ [0.044 U+ |0.066 U+
L1 MW610 MW610 5/21/2008 0.39 U 0.39 U 0.39 U 0.39 U 0.78 U 0.78 U 0.78 U 0.78 U 0.78 U 0.78 U 0.78 U 0.39 U 0.39 U 0.78 U
L1 MW611 MW611 7/13/1999 0.39 U 0.39 U 0.39 U 0.31 U 0.31 U 0.78 U 0.78 U NA NA NA 0.39 U 0.39 U 0.39 U 0.78 U
L1 SW126 SW126 7/23/1998 0.19 U 0.16 U 0.14 U 0.12 U 0.22 U 0.24 U 0.4 U NA NA NA 0.25 U 0.14 U 0.33 U 0.42 U
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Summary of Historical Explosives Groundwater Analytical Results

Second Five Year Review Report - Groundwater Operable Unit
Joliet Army Ammunition Plant - Wilmington, IL
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Compounds < F <0 =R o a o a QA N D < 0 < T z x —
Unit ug/l ug/l ug/Il ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l
Minimum RG 5.1 4 9.5 0.42 0.42 NL 62 NL NL NL 260 51 2.6 200
Risk Based RG 5.1 10 9.5 0.42 0.42 NC 5100 NC NC NC 5100 51 2.6 200
Surface Water RG 15 4 75 330 150 NS 62 NS NS NS 260 8000 500 NS
Site Well ID Well ID Sample Date Result| LF/VF|Result| LF/VF | Result | LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF
L1 SW550 SW550 7/23/1998 0.19 U 0.16 U 0.14 U 0.12 U 0.22 U 0.24 U 0.4 U NA NA NA 0.25 U 0.14 U 0.33 U 0.42 U
L1 SW550 SW550 7/13/1999 0.39 U 0.39 u 0.39 U 0.31 U 0.31 U 0.78 U 0.78 U NA NA NA 0.39 U 0.39 U 0.39 U 0.78 U
L1 SW550 SW550 10/6/1999 0.39 U 0.39 U 0.39 U 0.16 U 0.31 U 0.78 U 0.78 U 0.78  U* NA 0.78 U 0.39 U 0.39 U 0.39 U 0.78 U
L1 SW550 SW550 5/19/2000 0.47 U 0.47 U 0.47 U 0.19 U 0.38 U 0.95 U 0.95 U 0.95 U 0.95 U 0.95 U 0.47 U 0.47 U 0.47 U 0.95 U
L1 SW550 SW550 10/18/2000 4.6 U 4.6 U 4.6 U 1.8 U 3.7 U 9.2 U 9.2 U 9.2 U 9.2 U 9.2 U 4.6 U 4.6 U 4.6 U 9.2 U
L1 SW550 SW550 5/25/2001 0.39 U 0.39 U 0.39 U 0.39 U 0.78 U 0.78 U 0.78 U 0.78 U 0.78 U 0.78 U 0.39 U 0.39 U 0.39 U 0.78 U
L1 SW550 SW550 10/29/2001 | 0.55 U 0.55 U 0.55 U 0.55 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 0.55 U 0.55 U 0.55 U 1.1 U
L1 SW550 SW550 5/10/2002 0.39 U 0.39 U 0.39 U 0.39 U 0.78 U 0.78 U 0.78 U 0.78 U 0.78 U 0.78 U 0.39 U 0.39 U 0.39 U 0.78 U
L1 SW550 SW550 10/28/2002 | 0.47 U 0.47 U 0.47 U 0.05 U+ [ 025 U+ | 0.94 U 0.94 U 0.94 U 0.94 U 0.94 U 0.94 U 0.47 U 0.47 U 0.94 U
L1 SW550 SW550 5/8/2003 0.55 9] 0.55 9] 0.55 U 0.06 U+ 0.29 U+ 11 U 11 U 11 U 11 U 11 U 11 U 0.55 U 0.55 U 11 U
L1 SW550 SW550 10/9/2003 0.46 U 0.46 U 0.46 U 0049 U+ | 024 | U+ | 091 U 0.91 U 0.91 U 0.91 U 0.91 U 0.91 U 0.46 U 0.46 U 0.91 U
L1 SW550 SW550 5/11/2004 0.39 u 0.39 u 0.39 U [0.042 U+ [021 | U+ | 078 u 0.78 U 0.78 U 0.78 U 0.78 U 0.78 U 0.39 u 0.39 u 0.78 u
L1 SW550 SW550 10/14/2004 | 0.58 U 0.58 U 0.58 U 0.18 U+ [ 021 | U+ 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 0.58 U 0.58 U 1.2 U
L1 SW550 SW550 7/27/2005 0.39 U 0.39 u 0.39 U [0.032 U+ [0.071 U+ | 0.78 U 0.78 U 0.78 U 0.78 U 0.78 U 0.78 U 0.39 U |[0.077| U+ [ 078 u
L1 SW550 SW550 10/24/2005 | 0.48 U 0.48 U 0.48 U ]0.039 U+ |0.088| U+ | 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U 0.48 U ]0.095 U+ | 0.96 U
L1 SW550 SW550 5/5/2006 0.42 u 0.42 u 0.42 U |0.035 U+ [0.076 U+ | 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.42 U |0.083] U+ [ 0.83 u
L1 SW550 SW550 10/17/2006 | 0.39 U 0.39 U 0.39 U ]0.032 U+ |0.071] U+ | 0.78 U 0.78 U 0.78 U 0.78 U 0.78 U 0.78 U 0.39 U 0077 U+ | 0.78 U
L1 SW550 SW550 4/27/2007 | 0.039 U+ |0.033| U+ |0.036 U+ |0.032 U+ |0.071 U+ [0.035 U+ [0.082] U+ | 014 | U+ [0.074| U+ [0.082 U+ | 0.12 | U+ |0.032 U+ [0.077 U+ |0.065 U+
L1 SW550 SW550-DUP | 4/27/2007 | 0.039 U+ [0.033 U+ [0.036 | U+ [0.032 U+ [0.071| U+ [(0.035 U+ [(0.082| U+ [ 014 U+ [0.074 U+ |0.082 U+ | 012 | U+ |0.032| U+ |0.077| U+ |0.065 U+
L1 SW550 SW550 10/17/2007 ]0.027 U+ |0.017| U+ |0.029 | U+ |0.047 U+ |0.066| U+ [0.046 U+ |0.083| U+ [0.071 U+ [0.065 U+ |0.065 U+ |0.029 U+ [0.025 U+ |0.041| U+ |0.061 U+
L1 SW550 SW550 5/19/2008 0.45 U 0.45 U 0.45 U 0.45 U 0.9 U 0.9 U 0.9 U 0.9 U 0.9 U 0.9 U 0.9 U 0.45 U 0.45 U 0.9 U
L1 WES1 WES1 7/13/1999 0.78 U 0.78 U 170 0.62 U 0.62 U 14 1.6 U NA NA NA 0.78 U 0.78 U 0.78 U 1.6 U
L1 WES1 WES1 10/20/1999 12 D 0.39 U 30 D 0.16 U 0.31 U 13 0.78 U 0.78 U 1.1 U 0.78 U 0.39 U 0.39 U 0.39 U 0.78 U
L1 WES1 WES1 5/19/2000 1.9 0.57 U 2.2 0.23 U 0.46 U 33 11 U 11 U 2.6 11 U 0.57 U 0.57 U 0.57 U 11 U
L1 WES1 WES1 10/18/2000 13 D 0.39 U 18 D 0.2 0.54 9.6 0.78 U 0.78 U 8.3 0.78 U 0.39 U 0.39 U 3.9 U 0.78 U
L1 WES1 WES1 5/29/2001 18 0.39 U 18 0.39 U 0.78 | U* 7.7 0.78 U 0.78 U 7.6 0.78 U 0.39 U 0.39 U 0.46 0.78 U
L1 WES1 WES1 10/29/2001 7.6 0.39 U 7.2 039 U [078  U* 5.6 0.78 U 0.78 U 5.5 0.78 U 0.39 U 0.39 U 0.39 U 0.78 U
L1 WES1 WES1 5/10/2002 62 0.39 U 51 0.39 U 0.78 U 17 0.78 U 0.78 U 19 0.78 U 0.39 U 0.39 U 1.3 0.78 U
L1 WES1 WES1 10/28/2002 | 0.49 U 0.49 U 11 J [0.052 U+ [0.26 ] U+ 12 J 0.98 U 0.98 U 12 J 0.98 U 0.98 U 0.49 U 0.49 U 0.98 U
L1 WES1 WES1 5/20/2003 0.43 U 0.43 U 2.9 0.046 U+ [ 023 | U+ 3.3 0.86 u 0.86 U 3.2 0.86 U 0.86 U 0.43 u 0.43 u 0.86 u
L1 WES1 WES1 10/23/2003 12 3.9 U 27 042 U+ 21 U+ 18 7.8 U 7.8 U 17 7.8 U 7.8 U 3.9 U 3.9 U 7.8 U
L1 WES1 WES1 5/26/2004 27 0.75 U 39 0.081 U+ 0.4 U+ 12 15 U 15 U 13 15 U 15 U 0.75 U 0.75 U 15 U
L1 WES1 WES1 10/26/2004 34 3.9 U 33 1.2 U+ 1.4 U+ 13 7.8 U 7.8 U 15 7.8 U 7.8 U 3.9 U 3.9 U 7.8 U
L1 WES1 WES1 7/27/2005 41 0.44 U 50 2.9 M 0.079| U+ 15 0.87 U 0.87 U 16 0.87 U 0.87 U 0.44 V] 0.086| U+ 0.87 U
L1 WES1 WES1 10/25/2005 2 0.39 U 2.6 0.032| U+ |0.071] U+ 2.7 0.78 U 0.78 U 2.9 0.78 U 0.78 U 0.39 U 0077 U+ | 0.78 U
L1 WES1 WES1 5/5/2006 14 0.39 u 14 0.032 U+ [0.071] U+ 8 0.78 u 0.78 U 8.3 0.78 u 0.78 u 0.39 U |0.077| U+ [ 078 u
L1 WES1 WES1 10/19/2006 4.5 0.39 U 3.7 0.032| U+ |0.071] U+ 0.78 U 0.78 U 4.8 0.78 U 0.78 U 0.39 U 0077 U+ | 0.78 U
L1 WES1 WES1 5/1/2007 71 0.33 | U+ 67 032 U+ | 071 | U+ 16 0.82 | U+ 1.4 U+ 22 0.82 U+ 1.2 U+ | 032 | U+ [ 077 | U+ | 065 | U+
L1 WES1 WES1 10/16/2007 20 0.26 | U+ 35 071 U+ [ 0.99 | U+ 16 1.2 U+ 1.1 U+ 20 098 U+ [044 | U+ [ 038 U+ | 062 U+ | 092 | U+
L1 WES1 WES1 5/14/2008 34 3.9 U 40 3.9 U 7.8 U 12 7.8 U 7.8 U 17 7.8 U 7.8 U 3.9 U 3.9 U 7.8 U
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Summary of Historical Explosives Groundwater Analytical Results

Second Five Year Review Report - Groundwater Operable Unit
Joliet Army Ammunition Plant - Wilmington, IL
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Compounds < F <0 =R o a o a QA N D < 0 < T z x —
Unit ug/l ug/l ug/| ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l
Minimum RG 5.1 4 9.5 0.42 0.42 NL 62 NL NL NL 260 51 2.6 200
Risk Based RG 5.1 10 9.5 0.42 0.42 NC 5100 NC NC NC 5100 51 2.6 200
Surface Water RG 15 4 75 330 150 NS 62 NS NS NS 260 8000 500 NS
Site Well ID Well ID Sample Date Result| LF/VF|Result| LF/VF | Result | LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF
L1 WES3 WES3 7/13/1999 0.39 U 0.39 U 4.4 0.31 u 0.31 u 31 0.78 u NA NA NA 0.39 u 0.39 u 2 0.78 u
L1 WES3 WES3 10/6/1999 1.4 U 0.39 U 3.3 0.16 u 0.31 u 2.9 0.78 u 078 U* NA 0.78 u 039 | U* | 0.39 u 0.39 0.78 u
L1 WES3 WES3 5/19/2000 0.78 0.47 U 15 0.19 u 0.37 u 0.96 0.94 u 0.94 u 11 0.94 u 0.47 u 0.47 u 0.56 0.94 u
L1 WES3 WES3 10/18/2000 15 0.39 U 3 0.16 u 0.31 u 1.4 0.78 u 0.78 u 1.8 0.78 u 0.39 u 0.39 u 1.3 0.78 u
L1 WES3 WES3 5/29/2001 1.2 0.39 U 2.6 0.39 u 0.78 | U* | 0.98 0.78 u 0.78 u 1.3 0.78 u 0.39 u 0.39 u 1.4 0.78 u
L1 WES3 WES3 10/29/2001 11 0.73 U 2.3 0.73 U* 15 U* 15 U 15 U 15 U 1.6 15 U 0.73 U 0.73 U 1 15 U
L1 WES3 WES3 5/10/2002 1.6 0.39 8] 3.3 0.39 u 0.78 u 11 0.78 u 0.78 u 15 0.78 u 0.39 u 0.39 u 1.9 0.78 u
L1 WES3 WES3 10/28/2002 | 0.42 U 0.42 U 3.4 0.045 U+ [ 022 | U+ 1.5 0.83 u 0.83 U 2.1 0.83 u 0.83 u 0.42 u 1.7 0.83 u
L1 WES3 WES3 5/20/2003 0.68 8] 0.68 8] 11 0.074 U+ [ 036 U+ 1.4 u 1.4 u 1.4 u 1.4 u 1.4 u 1.4 u 0.68 u 0.68 u 1.4 u
L1 WES3 WES3 10/23/2003 1 0.39 U 2.6 0.042 U+ | 021 | U+ 1.4 0.78 u 0.78 U 1.8 0.78 u 0.78 u 0.39 u 1.3 0.78 u
L1 WES3 WES3 5/26/2004 1.2 0.68 U 3.1 0.073 U+ [ 036 | U+ 1.4 u 1.4 u 1.4 u 1.4 u 1.4 u 1.4 u 0.68 u 11 1.4 u
L1 WES3 WES3 10/26/2004 15 0.39 U 35 012 U+ | 014 | U+ 1.4 0.78 u 0.78 U 1.8 0.78 u 0.78 u 0.39 u 1.6 0.78 u
L1 WES3 WES3 7/26/2005 0.69 0.39 U 17 0.032 U+ [0.071] U+ [ 0.78 u 0.78 u 0.78 u 1 0.78 u 0.78 u 0.39 u 0.75 0.78 u
L1 WES3 WES3 7/26/2005 0.39 U 0.39 U 0.39 U [0.032 U+ [0.071] U+ | 0.78 u 0.78 u 0.78 u 0.78 u 0.78 u 0.78 u 0.39 U |[0.077| U+ [ 078 u
L1 WES3 WES3 10/25/2005 | 0.86 0.62 U 2 0051 U+ [ 011 | U+ 1.2 u 1.2 u 1.2 u 1.4 1.2 u 1.2 u 0.62 u 0.76 1.2 u
L1 WES3 WES3 5/5/2006 0.47 0.39 U 0.9 0.032 U+ [0.071] U+ [ 0.78 u 0.78 u 0.78 u 0.8 0.78 u 0.78 u 0.39 U |0.077| U+ [ 078 u
L1 WES3 WES3 10/19/2006 | 0.43 0.41 U 2.6 0.034 U+ [0.075 U+ 1.2 0.82 u 0.82 u 1.6 0.82 u 0.82 u 0.41 u 1.9 0.82 u
L1 WES3 WES3 5/1/2007 1 0.033 | U+ 3.2 0.032 U+ [0.071 U+ |0.035 U+ |0.082 U+ [ 014 U+ 1 0.082 U+ [ 012 | U+ [0.032] U+ | 0.93 0.065 U+
L1 WES3 WES3 10/16/2007 ]0.027 U+ |0.017 | U+ 1.6 0.047 U+ [0.066| U+ [ 091 0.083| U+ [0.071 U+ 1.4 0.065 U+ [0.029 U+ [0.025 | U+ 1 0.061 U+
L1 WES3 WES3 5/14/2008 0.39 U 0.39 U 1.3 0.39 U 0.78 U 0.78 U 0.78 U 0.78 U 0.82 0.78 U 0.78 U 0.39 U 0.61 0.78 U
L2 MW132 MW132 6/4/1981 2.2 U NA 0.29 u 0.25 u 1.8 u NA 1.9 u NA NA NA NA NA NA 1.8 u
L2 MwW132 MwW132 10/29/1985 14 U 2.3 U 1.9 U 0.56 U 1.2 U NA NA NA NA NA NA NA 7 U 5.6 U
L2 MwW132 MW132 4/17/1986 14 U 2.3 U 1.9 u 0.56 u 1.2 u NA NA NA NA NA NA NA 7 u 5.6 u
L2 MwW132 MwW132 9/11/1991 0.449 U 0.611 U 0.635 U 4.5 U 0.79 U NA 0.406 U NA NA NA 1.21 U 0.645 U 1.17 U 2.49 U
L2 MwW132 MwW132 7/23/1998 0.19 U 0.16 U 0.14 u 0.12 u 0.22 u 0.24 u 0.4 u NA NA NA 0.25 u 0.14 u 0.33 u 0.42 u
L2 MwW132 MW132-DUP|  7/23/1998 0.19 9] 0.16 9] 0.14 U 0.12 U 0.22 U 0.24 U 0.4 U NA NA NA 0.25 U 0.14 U 0.33 U 0.42 U
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Summary of Historical Explosives Groundwater Analytical Results

Second Five Year Review Report - Groundwater Operable Unit
Joliet Army Ammunition Plant - Wilmington, IL
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Compounds < F <0 =R o a o a QA N D < 0 < T z x —
Unit ug/l ug/l ug/Il ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l
Minimum RG 5.1 4 9.5 0.42 0.42 NL 62 NL NL NL 260 51 2.6 200
Risk Based RG 5.1 10 9.5 0.42 0.42 NC 5100 NC NC NC 5100 51 2.6 200
Surface Water RG 15 4 75 330 150 NS 62 NS NS NS 260 8000 500 NS
Site Well ID Well ID Sample Date Result| LF/VF|Result| LF/VF | Result | LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF | Result| LF/VF
L2 MW133 MW133 6/5/1981 22 U NA 0.29 U 0.25 U 1.8 U NA 1.9 U NA NA NA NA NA NA 1.8 U
L2 MW133 MW133 10/29/1985 1.4 9] 2.3 U 1.9 U 0.56 V] 1.2 ] NA NA NA NA NA NA NA 7 U 5.6 V]
L2 MW133 MW133 4/15/1986 1.4 U 2.3 U 1.9 U 0.56 U 1.2 U NA NA NA NA NA NA NA 7 U 5.6 U
L2 MW133 MW133 9/10/1991 0.449 U 0.611 U 0.635 U 4.5 U 0.79 U NA 0.406 V] NA NA NA 1.21 U 0.645 ] 1.17 U 2.49 U
L2 MW133 MW133 7/27/1998 0.19 U 0.16 U 0.14 U 0.12 U 0.